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AMIDES OF AMINOALKYL-SUBSTITUTED AZETIDINES, PYRROLIDINES, PIPERIDINES 
AND AZEPANES 

FIELD OF THE INVENTION 

The present invention relates to novel amides of aminoalkyl-substituted azetidines, pyrrolidi- 
5 nes, piperidines and azepanes, to the use of these connpounds as phamnaceutical composh 
tions, to phamiaceutical compositions comprising the compounds, and to a method of treat- 
ment employing these compounds and compositions. The present compounds show a high 
and selective binding affinity to the histamine H3 receptor indicating histamine H3 receptor 
antagonistic, inverse agonistic or agonistic activity. As a result, the compounds are useful for 
10 the treatment of diseases and disorders related to the histamine H3 receptor. 

BACKGROUND OF THE INVENTION 

The existence of the histamine H3 receptor has been known for several years and the recep- 
tor is of cunrent interest for the development of new medicaments. Recently, the human his- 
tamine H3 receptor has been cloned. The histamine H3 receptor is a presynaptic autorecep- 

15 tor located both in the central and the peripheral nervous systemi the skin and in organs 

such as the lung, the intestine, probably the spleen and the gastrointestinal tract Recent evi- 
dence suggests that the H3 receptor shows Intrinsic, constitutive activity, In vitro as well as In 
vivo (i.e. it is active in the absence of an agonist). Compounds acting as inverse agonists can 
inhibit this activity. The histamine H3 receptor has been demonstrated to regulate the release 

20 of histamine and also of other neurotransmitters such as serotonin and acetylcholine. A his- 
tamine H3 receptor antagonist or inverse agonist would therefore be expected to increase 
the release of these neurotransmitters in the brain. A histamine H3 receptor agonist, on the 
contrary, leads to an inhibition of the btosynthesis of histamine and an inhibition of the re- 
lease of histamine and also of other neurotransmitters such as serotonin and acetylcholine. 

25 These findings suggest that histamine H3 receptor agonists, inverse agonists and antago- 
nists could be important mediators of neuronal activity. Accordingly, the histamine H3 recep- 
tor is an important target for new therapeutics. 

Compounds similar to the compounds of the present invention have previous^ been pre- 
pared, and their biological properties have been investigated, cf. WO 00/59880, 
30 WO 00/39081 . However, these references neither disclose nor suggest that these com- 
pounds may have a histamine H3 receptor antagonistic or agonistic activity. 
Several publications disclose the preparation and use of histamine H3 agonists and antago- 
nists. Most of these are imidazole derivatives. However, recently some imidazole-free ligands 
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of the histamine H3 receptor have been described (see e.g. Linney et al., J. Med. Chem, 
2000, 43. 2362-2370; US 6,316,475, WO 01/66534 and WO 01/74810). However, these 
compounds differ structurally from the present compounds. 

In view of the art's interest in histamine H3 receptor agonists, inverse agonists and antago- 
nists, novel compounds which interact with the histamine H3 receptor would be a highly de- 
sirable contribution to the art. The present invention provides such a contribution to the art 
being based on the finding that a novel class of amides of aminoalkyl-substltuted azetidines, 
pyn^oiidines, piperidines and azepanes has a high and specific affinity to the histamine H3 
receptor. 

Due to their interaction with the histamine H3 receptor, the present compounds are useful in 
the treatment of a wide range of conditions and disorders in which an interaction with the his- 
tamine H3 receptor is benefidai. Thus, the compounds may find use e.g. in the treatment of 
diseases of the central nervous system, the peripheral nervous system, the cardiovascular 
system, the pulmonary system, the gastrointestinal system and the endocrinological system. 

DEFINITIONS 

In the structural fonmulae given herein and throughout the present specification, the following 
temris have the indicated meaning: 
The term "halogen" means F, 01, Br or I. 

The term "Ci^-alkyl" as used herein represents a saturated, branched or straight hydrocar- 
bon group having from 1 to 6 carbon atoms. Typical Ci^-all<yl groups include, but are not lim- 
ited to, methyl, ethyl, n-propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopen- " 
tyl, hexyl, isohexyl and the like. 
The term "Ca-e-alkenyl" as used herein represents a branched or straight hydrocarbon group 
having from 2 to 6 carbon atoms and at least one double bond. Examples of such groups in- * 
dude, but are not limited to, ethenyl, 1-propenyl, 2-propenyl, isopropenyl, 1,3-butadienyl, 1- 
butenyl, 2-butenyl, 1-pentenyl, 2-pentenyI, 1-hexenyl, 2-hexenyl and the like. 
The term ''C2^-alkynyr as used herein represents a branched or straight hydrocarbon group ' 
having from 2 to 6 carbon atoms and at least one triple bond. Examples of such groups in- 
clude, but are not limited to, ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, l-pentynyl,* 
2-pentynyl, 1-hexynyl. 2-hexynyi and the like. 

The tenm "Ca^-alkylene" as used herein represent a saturated, divalent, branched or straight 
hydrocarbon group having from 3 to 6 carit)on atoms. Typical (Walkylene groups indude, 
but are not limited to, 1 ,2-propyiene, 1,3-propylene, butylene, isobutylidene, pentylene, hexy- 
lene and the like. 
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The term "Cs^alkenylene" as used herein represent a divalent, branched or straight hydro- 
carbon group having from 3 to 6 carbon atoms and at least one double bond. Typical 
C3^-alkenylene groups include, but are not limited to, n-propeny!ene, butenylene, pentenyl- 
ene, hexenylene and the like. 
5 The term "Ci^-alkoxy" as used herein refers to the radical -0-Ci^aikyl. wherein Ci^alkyl is 
as defined above. Representative examples are methoxy, ethoxy, n-propoxy, isopropoxy, 
butoxy, sec-butoxy, terf-butoxy, pentoxy, isopentoxy, hexoxy, isohexoxy and the like. 
The term "Ci,e-aIkylthio" as used herein refers to the radical -S-Ci^-alkyl, wherein Ci^alkyl is 
as defined above. Representative examples are methylthio, ethylthlo. isopropylthio, n- * 

10 propylthio, butylthio, pentylthio and the like. 

The term "Ci^-alkylsulfinyl" as used herein refers to the radical -S(=^0)-Ci^-alkyl, wherein Ci. 
6-alkyl is as defined above. Representative examples are methylsulfinyl, ethylsulfinyl, isopro- 
pylsulfinyl, n-propylsulflnyl, butylsulfinyl, pentylsulfinyl and the like. 
The term "d.e-alkylsulfonyr as used herein refers to the radical -8(=0)2-Ci.r-alkyl, wherein 

15 Ci^alkyl Is as defined above. Representative examples are methylsulfonyl, ethylsulfonyl, 
Isopropylsulfonyl, n-propylsulfonyl, butylsulfonyl, pentylsulfonyl and the like. 
The term "Cvr-alkanoyl" as used herein refers to the radical -C(=0)H or -C(=0)Ci.6-alkyl, 
wherein Ci^lkyl is as defined above. Representative examples are formyl, acetyl, propio- 
nyl, butanoyi, pentanoyi, hexanoyi, heptanoyi and the like. 

20 The term "Ci.e-alkylcarbamoyl" as used herein refers to the radical -C(=0)NH-Ci.e-alkyl, 

wherein Ci^alkyi is as defined above. Representative examples are methylcarbamoyl, ethyl- 
carbamoyl, isopropylcarbamoyi, n-propylcarbamoyi, butylcarbamoyi, pentylcarbamoyi, hexyl- 
carbamoyl and the like. 

The tenn "di-Ci^-alkylcarbamoyr as used herein refers to the radical -C(=0)N{Ci^-alkyl)2, 
25 wherein Ci.6-alkyl is as defined above. It should be understood that the Ci^alkyl groups may 
be the same or different. Representative examples are dimethylcarbanrK)yl, methylethyicar- 
bamoyl, diethylcarbamoyi, diisopropylcarbamoyi, di-n-propylcarbamoyi, dibutylcarbamoyi, 
dipentylcarbamoyi, dihexylcarbamoyi and the like. 

The term "C^-cycloalkyl" as used herein represents a monocyclic, carbocyclic group having 
30 from from 3 to 8 carbon atoms. Representative examples are cyclopropyl, cyclobutyt, 
cyclopentyl, cyclohexyl, cycloheptyl. cydooctyl and the like. 

The term "Cg^-cydoalkenyr as used herein represents a monocyclic, carbocyclic, non- 
aromatic group having from 5 to 8 carbon atoms and at least one double bond. Representa- 
tive examples are cydopentenyl, cyclohexenyl, cycloheptenyl, ^dooctenyl. and the like. 
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The term "CWcycloalkanoyI" as used herein refers to the radical -C(=0)-Ca«-cycloalkyl, 
wherein C3.a-cyclodllcyl is as defined above. Representative examples are cyclopropanoyi, 
cydobutanoyLcyclopentanoyl, cyclohexanoyi, cycloheptanoyi, cyclooctanoyi, and the like. 
The term "Csa-cycloalkylcaitamoyr as used herein refers to the radical 
5 -C(=0)NH-C3^-cycloalkyl. wherein Cs-e-cydoalkyl Is as defined above. Representative 
examples are cyclopropylcarbamoyi, cydobutylcarbamoyl.^clopentylcarbamoyl, 
cyclohexylcarbamoyi, cydoheptylcarbamoyi, cyclooctylcarbamoyi, and the like. 
The term "Ca^-cycloalkyl-oxycarbonyl" as used herein refers to the radical : ^ 
-C(=0)-0-C3^-cycloalkyl, wherein Ca^-cycloalkyl is as defined above. Representative 

10 examples are cyclopropyloxycarbonyl, cyclobutyloxycarbonyl,cyclopentyloxycarbonyl, 
cyclohexyloxycarbonyl, cycloheptyloxycarbonyl, cyclooctyloxycarbonyl, and the like. 
The term • aryl" as used herein is intended to include carbocydic aromatic ring systems such as 
phenyl, biphenylyl, naphthyl, anthracenyl, phenanthrenyl, fluorenyl. indenyl, pentalenyl, azulenyl 
and the like. Aryl Is also intended to indude the partially hydrogenated derivatives of the 

15 carbocydic systems enumerated above. Non-limiting examples of such partially hydro- 
genated derivatives are 1 A3,4-tetirahydronaphthyl, 1,4-dihydronaphthyl and the like. 
The term "aryloxy" as used herein refers to the radical -0-aryl, wherein aryl is as defined 
above. Non-limita'ng examples are phenoxy, naphthoxy. anthracenyloxy, phenantrenyloxy, 
fluorenyloxy, indenyloxy and the like. 

20 The temi "aroyl" as used herein refers to the radical -C(=0)-aryi, wherein aryl is as defined 
above. Non-limiting examples are benzoyl, naphthoyi, anthraoenylcarbonyl, phenantrenyl- 
. carbonyl, fluorenylcarbonyl, indenylcarbonyl and the like. 

The temri "arylthio" as used herein refers to the radical -S-aryl, wherein aryl is as defined 
above. Non-limiting examples are phenoxy, naphthoxy. anthracenylthio, phenantrenylthio, 

26 fluorenylthio, indenylthio and the like. 

The temn "arylsulfinyl" as used herein refers to the radical -S{=0)-aryl. wherein aryl is as de- 
fined above. Non-limiting examples are phenylsulfinyl, naphthylsulfinyl, anthracenylsulfinyl, 
phenantrenylsulfinyl. fluorenylsulfinyl, indenylsulfinyl and the like. 
The term 'arylsulfonyl" as used herein refers to the radical -S(=0)2-aryl, wherein aryl is as 

30 defined above. Non-limiting examples are phenylsulfonyl, naphthylsulfonyl, anthracenylsul- 
fonyl, phenantrenylsulfonyl, fluorenylsulfonyl, Indenylsulfonyl and the like. 
The term "heteroaryi" as used herein is intended to indude heterocydic aromatic ring sys- 
tems containing one or more heteroatoms selected from nitrogen, oxygen and sulfur such as 
furyl, thienyl, pyrrolyl, oxazolyl, thiazoiyi, imidazolyl, isoxazolyl, isothiazolyl, 1,2,3-triazolyl, 

35 1,2,4-tria2olyl, pyranyl, pyridyl, pyridazinyl, pyrimidinyl. pyrazinyl, 1,2.3-ti1azinyl, 1,2,4-tiiazinyl, 
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1,3,5- triaanyl, 1,2,3-oxadiazolyl, 1.2,4.oxadia2olyI, 1,2.5-oxacliazolyl, 1,3,4-oxadiazolyl, 1,2.3- 
thiadiazolyl, 1,2.44hiadia2olyl, 1.2,5-thiadiazolyl, 1,3,4-thiadia2olyl. tetrazolyl, thiadiazinyl, indo- 
lyl, isoindolyl, benzofuryl, benzothienyl, indazolyl, benzimidazolyl, benzothiazolyl. benzo- 
isothiazDiyI, benzoxazolyl, benzisoxazolyl. purinyl, quinazolinyl. quinolizinyl. qCiinoIinyl, isoqui- 
5 nolinyl, quinoxalinyl, naphthyiidinyl, pteridinyl. carbazolyl, azepinyl, diazepinyl. acridinyl and 
the like. Heteroaryl is also intended to include the partially hydrogenated derivatives of the 
heterocyclic systems enumerated above. Non-limiting examples of such partially hydrogen- 
ated derivatives are 2.3-dihydrobenzofuranyl, pynrolinyl, pyrazolinyl, indanyl, indolinyl, oxa- 
zolidinyl. oxazolinyl, oxazepinyl and the like. 
10 The term "heteroaroyr as used herein refers to the radical -C(=0)-heteroaryl, wherein het- 
eroaryl is as defined above. 

The tenm "heteroaryloxy" as used herein refers to the radical -O-heteroaryl; wherein het- 
eroaryl Is as defined above; 

Certain of the above defined temis may occur more than once In the structural fonnulae,«and 
15 upon such occurrence each tenm shall be defined Independently of the other. 

The term "optionally substituted" as used herein means that the groups In question are either 
unsubstltuted or substituted with one or more of the substituents specified. When the groups 
in question are substituted with more than one substituent the substituents may be the same 
or different. 

20 The term "treatment" as used herein means the management and care of a patient for the 
purpose of combating a disease, disorder or condition. The temri is intended to include the 
delaying of the progression of tiie disease, disorder or condition, the alleviation or relief of 
symptoms and complications, and/or the cure or elimination of the disease, disorder or condi- 
tion. The patient to be treated is preferably a mammal, in particular a human being. 

25 DESCRIPTION OF THE INVENTION 

The present invention relates to a compound of the general fomiula (I): 



wherein 
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mis 1,2 or 3, 
nisO, 1.2or3, 

and independently are 
hydrogen, 

Ci^-alkyl, C2^-alkenyl or C2^all<ynyl. which may optionally be substituted with one or more 
substituents selected from C«-cycloaIl<yl, CM-cydoaikenyl, halogen and hydroxyl, or 

Ca^cycloalkyl or Cs^cydoalkenyl, which may optionally be substituted with one or more 
substituents selected from halogen, hydroxyl, Ci^-alkyl. Cz^alkenyl and Cj^-alkynyl, 

or R^ and R^ together fonm a C«-alkylene bridge or a Cs^alkenylene bridge, which may op- 
tionally be substituted with one or more substituents selected from halogen and hydroxyl, 

R" and R^^ Independently are 

hydrogen. 

Ci^-alkyl, which may optionally be substituted with one or more substituents selected from . 
Ca^-cycloalkyl, Cs^-cydoaikenyl, halogen and hydroxyl, or 

Ca^-cycloalkyl or Ce^-cydoalkenyl, which may optionally be substituted with one or more 
substituents selected from halogen and hydroxyl, 
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• hydrogen, halogen, cyano, -NR^®R^^ hydroxyl, carbamoyl, carboxyl, -CFg, -OCF3, 
carbcxyl, amidino, guanidino or nitro, or 
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• Ci^-alkoxy, Ci^alkyl. Ci.7"alkanoyl, C,^alkylcarbamoyl, di-Ci^-alkylcarbamoyl, 
Ci^-alkyloxycarbonyl, Ci^-alkylthio. Ci-e-alkylsulfinyl, Ci^-alkylsulfonyl, aryl. aroyi, 
aryloxy, aryloxycarbonyl, arylfhio, arylsulfinyl or arylsulfonyl, 
5 which may optionally be substituted with one or more substituents selected from 

halogen, hydroxyl, cyano and -NR^^R^®, 

R^^ and R^® independently are 

1 0 hydrogen or carbamoyl, 

Ci^alkyl. which may optionally be substituted with one or more substituents selected 
from Cs^-cycloalkyl, C&^cycloalkenyl, halogen, hydroxyl, cyano and amino, or 

15 Ca^cycloalkyl, Cs^-cycloalkenyl, Ci^-alkylcarbamoyl, di-Ci^-alkylcarbampyl or 

Ci^alkyloxycarbonyl, which may optionally be substituted with one or more substitu- 
ents selected from hak)gen, hydroxyl, cyano, amino, Ci^alkyl. C24-alkenyi and 
Q2-«-alkynyl, 

20 or R^^ and R^^ together fonm a Ca^lkylene bridge or a Ca^-alkenylene bridge, which 

may optionally be substituted with one or more substituents selected from halogen 
and hydroxyl, 

or two or more of R^ and R"*, R"* and R^ R^ and R^ R® and R^ R^ and R^ R® and R^ R^ and 
25 R®, and R^ and R^° together form a bridge selected from -OCH2O-, -OCH2CH2O-, 
-OCH2CH2CH2C)- and Cas-alkyiene, 

or R^^ and R^. R^^ and R^, or R^^ and R^° together fonn a bridge selected from -0-, -S-, 
-CH2-. -C(=0)-, -CH(OH)-. -NR^^-, -OCHr and -CH2O-, 

30 


hydrogen. 
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Ci^-alkyl, which may optionally be substituted with one or more substituents selected from 
(WcyctoalkyI, C&^-cycloallcenyl, halogen, hydroxyl, cyano and amino, 

C^-cycloallcyl or Cs^cycloalkenyl, which may optionally be substituted with one or more 
5 substituents selected from halogen, hydroxy!, cyano. amino, Ci^-alkyl, C2^alkenyl and 
C2^lkynylt 

-Y- is -CH2-, -C(=OK -NR^S -0-, -S-, -CH2O.. -OCHr or -CH(OHK 
10 R'^is 

hydrogen, . 

Ci^alkyl, which may optionally be substituted with one or nnore substituents selected from 
15 C34-cycloaIkyl, Cs^-cycloalkenyl, halogen, hydroxy!, c^no and amino, 

Ca^-cydoalkyl or C&^-cydoalkenyl, which may optionally be substituted with one or more 
substituents selected from halogen, hydroxyl, cyano and amino, 

20 R^^ is hydrogen, Ci^Ikyl, C2^lkenyl or C2^lkynyl, 

R^® and R^® independentiy are hydrogen, halogen, hydroxyl, amino, Ci^lkyl. Ca«-alkenyl or 
C2^lkynyl, 

25 as well as any diastereomer or enantiomer or tautomeric form thereof including mbctures of 
these or a phamnaceutically acceptable salt tiiereof. 

In one embodiment R^^ R^^ and R^® are all hydrogen. 

30 In another embodiment m is 1 . 

In still anottier embodiment n is 1. 

In yet another embodiment R^ and R^ together form a C^^alkylene bridge, which may op- 
35 tionally be substituted with one or more substituents selected from halogen and hydroxyl. 
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In one embodiment and together fomn a C4-alkylene bridge, which may optionally be 
substituted with one or more substituents selected from halogen and hydroxy: 

5 In a further embodiment R^ and R^ together fomi a C4-alkylene bridge. 

In still a further embodiment R" is hydrogen. 

In yet a further embodiment R^^ is hydrogen. 


15 wherein R^ R^ R^ R® and R^ are as defined for formula (I). 

In one embodiment R^ R^ R^, R* and R^ are independently selected from hydrogen, halo- 
gen, -CF3 and Ci^lkoxy. 

20 In a further embodiment four of the substituents F?. R*. R^. R* and R^ are hydrogen and the 
remaining substituent is selected from halogen, -CF3 and Ci^-alkoxy. 

It should be understood that when n is 2 or 3, the R^^ groups may be the same or different. 

25 In another aspect the invention provides compounds of the general formula (II): 


10 


In another embodiment X is 


R 


.3 
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R' 



X 


(II) 


wherein 
5 mis 1,2 or 3, 
nisO, 1,2or3. 

and independentiy are 

10 

' hydrogen, 

Ci^Ikyi. Ca^-ail^enyl or C2^allqrnyl, which may optionaily be substituted with one or more 
substituents selected from (Vrcycloail<yi, Cs«-cycloali<enyl, halogen and hydroxyi, or 

15 

Ca-e-cycioalicyi or C^^-cycloalicenyi. which may optionally be substituted vWth one or more 
substituents selected fr^om halogen, hydroxyl, Ci^-alkyl, Cg^alkenyl and Cw-alkynyi, 

or R^ and R^ together forni a Cs^-alkylene bridge or a C«-alkenyiene bridge, which may op- 
20 tionally be substituted with one or more substituents selected from halogen and hydroxyl, 

R^^ and R^^ Independently are 

hydrogen, 

25 

Ci^alkyl, which may optionally be substituted with one or more substituents selected from 
Ca-rcycioalkyl, C^-cycloalkenyl, halogen and hydroxyl. or 


Cs-s-cycloaikyl or Cs^-cycloalkenyl, which may optionally be substituted with one or more 
30 . substituents selected from halogen and hydroxy!. 
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Xis 
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R^ R*, R^ R^ R^ R^ R« and R^*^ Independently are 

•hydrogen, halogen, cyano, -NR^^R^^ hydroxyl, carbamoyl, carboxyl, -CF3, -OCF3, 
carboxyl, amidino, guanidino or nitro, or 

5 

•Ci^alkoxy, Ci^-alkyl, Ci.ralkanoyl, Ci^lkylcarbamoyl. di-Ci^alkylcarbamoyl, 
Ci^alkyloxycarbonyl. Cs^-cycloafkyl, Ca^-cycloalkanoyl, Ca-e-cycloalkylcarbamoyl, 
Cs^-cycloalkyl-oxycarbonyl, Ci^-alkylthio, Ci^-alkylsulfinyl, Ci^-alkylsulfonyl, 
Ci^-alkylsulfonyl-O-, aryl, aroyi, aryloxy, aryloxycarbonyl, arylthio, arylsulfanyl, aryl- 
10 sulfanyl, heteroaryl, heteroaroyi, or heteroaryloxy 

which may optionally be substituted with one or more substituents selected from 
halogen, hydroxyl, cyano and -^MR^®R'*^ 

R^^ and R^° independently are 

15 

hydrogen or carbamoyl, 

Ci^-alkyl, which may optionally be substituted with one or more substitu- 
ents selected from Cs^-cycloalkyl, Cs^-cycloalkenyl, halogen, hydroxyl, 
20 cyano and amino, or 

Ca^-cycloalkyl, C«-cycloalkenyl, Ci^Ikylcarbamoyl, di- 
Ci^-alkylcarbamoyl or Ci-e-alkyloxycarbonyl. which may optionally be sub- 
stituted with one or more substituents selected from halogen, hydroxyl, 
25 cyano, amino, Ci^alkyl, Ca^alkenyl and Ca^alkynyl, 

or R^® and R^® together form a Cs^alkyiene bridge or a Ca^alkenylene 
bridge, which may optionally be substituted with one or more substituents 
selected from halogen and hydroxyl, 

30 

or two or more of R^ and R^, R* and R^ R^ and R^ R^ and R^ R^ and R«, R» and R**, R® and 
R®. and R® and R^° together fomri a bridge selected from.-OCHaO-, -OCH2CH2O-, 
-OCH2CH2CH2O- and C^alkylene, 
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or R^* and R^ R^^ and R^ or R^^ and R^° together form a bridge selected from 
•CH2-, -C(=0)., -CH(OH)-, -NR^^., -OCHr and -CH2O., 

R^^is 
hydrogen, 

Ci^-alkyl, which may optionally be substituted with one or more substituents selected froifii 
Ca^-cycloalkyl, Cs^-cycloalkenyl, halogen, hydroxyl, cyano and amino, 

CM-cycIoalkyl or Cs«-cycloalkenyl, which may optionally be substituted with one or more 
substituents selected from halogen, hydroxyl, cyano, amino, Ci^alkyl, C2^all^enyl and ^ 
Ca^alkynyl, 

-Y- is -CHz-, -C(=0)-. -NR^\ -S-. -CH2O-. -OCHr or .CH(OHK 
hydrogen, 

Ci-6-alkyl, which may optionally be substituted with one or more substituents selected from 
C3.s-cycloalkyl, Cw-cycloalkenyl, halogen, hydroxyl, cyano and amino. 

Ca^-cycloalkyl or Cw-cydoalkenyt, which may optionally be substituted with one or more 
substituents selected from halogen, hydroxyl, cyano and amino, 

R^^ is hydrogen, C,^-alkyl, Ca^lkenyl or Cz^-alkynyl, 

R^® and R^® independently are hydrogen, halogen, hydroxyl, amino. Ci^-alkyl. Ca^alkenyl or 
C2^-alkynyl, 

as well as any diastereomer or enantiomer or tautomeric fonri thereof including mbctures of 
these or a phamiaceutically acceptable salt thereof. 

In another embodiment R^ is 
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hydrogen, 

Ci^-alkyl optionally substituted v^th one or more substituents selected from Cs^-cycloalkyl, 
5 C&«-cycloalkenyl, halogen and hydroxyl, or 

R'' and together form a Ca^-alkylene bridge or a C^-alkenylene bridge, which may op- 
tionally be substituted with one or more substituents selected from halogen and hydroxyl 

10 In another embodiment RMs 

Ci«-alkyl, or 

R^ and R^ together fomi a Cs^-atkylene bridge or a Cs^-aikenylene bridge, which may op- 
15 tionally be substituted with one or more substituents selected from halogen and hydroxyl 

In another embodiment R^ is 

Ci^lkyl, or 

20 

R^ and R^ together fooTi a Ca^-aikylene bridge, which may optionaliy be substituted with one 
or more substituents selected from halogen and hydroxy 

In another embodiment R^ is 

25 

Ci^-alkyl, or 

R^ and R^ together form a C4-5-alkylene bridge, which may optionally be substituted with one 
or more substituents selected from halogen and hydroxyl 

30 

In another embodiment R'* is 
Ci^-alkyl, or 


35 R^ and R^ together fomi a C4^alkylene bridge 
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In another embodiment and together fomn a C4^-alkylene bridge 
In another embodiment R^ and R^ together fomn a C4-alkylene bridge 

5 

in another embodiment R^ and R^ together fomn a Cs-alkylene bridge 
in another embodiment m is 1 
10 in another embodiment n is 1 or 2 
In another embodiment n is 1 
In another embodiment X is 

Rl .R* V R' 


15 


25 



^R' nU}^ 


wherein R^, R^, R^ R^and R^ are as defined in claim 1 
In another embodiment -Y- is -O- or -S- 
20 In another embodiment -Y- is -O- 
In another embodiment X is 

R* 


R« 



wherein R^ R*. R^, R^and R^ are as defined in daim 1 

In another embodiment R', 1^, R^, R®and R^ are independently selected from 
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• hydrogen, halogen, cyano, -NR^^R^®, -CF3, -OCF3, or nitro, wherein R^® and R^® are 
as defined in claim 1 

5 •Ci^alkoxy, (Wcycloalk^-carbonyl, aryl, heteroaryl, Ca^-cycloall^anoyl, 

Ci^alkylsulfonyl, or Ci^-alkylsulfonyl-0- which may optionally be substituted with one 
or more halogen 

or R* and R® together fonri a -OCH2O- bridge, 
10 or R^^ and R^ together forni a bridge selected from -O-or-S- 

In another embodiment R^ R"*, R^. R° and R^ are independently selected from 

• hydrogen, halogen, cyano, -CF3, or -OCF3 

15 

•Ci^alkoxy, 1 ,2,4-tria2olyl, cyclopropanoyi or Ci^alkylsulfonyl-0 which may optiorh 

ally be substituted with one or more hak)gen 
or R* and R* together fonn a -OCH2O- bridge, 
or R^^ and R^ together forni a bridge selected from -0-or -S- 

20 

In another embodiment R^, R*. R^ R^and R^ are Independently selected from 

• hydrogen, halogen, c^no, -CF3, or -OCF3 

25 • -0-CH3, 1 .2,4-triazolyl, -O-CH2CH3, or CHa-sulfonyl-O- which may optionally be sub- 

stituted with one or more halogen 

or R" and R^ together form a bridge selected from -0-or -S- 

30 In another embodiment R^ R\ R^, R® and R^ are independently selected from 

• hydrogen, halogen, cyano, -CF3, or -OCF3 

•-O-CH3. -O-CH2CH3, or CHs-sulfonyl-O- or CFg-sulfonyl-O- 

35 
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or R" and together form a bridge selected from -O-or -S- 
In another embodiment R^^ is hydrogen 
5 In another embodiment R^^ is hydrogen or Ci^-alkyl 
In another embodiment R^^ is hydrogen or methyl 

In another embodiment R^^ is hydrogen ■ 

10 

In another embodiment R^® is hydrogen 

In another embodiment R^^, R^^ and R^® are all hydrogen 

15 The compounds of the present invention may be chiral, and it Is intended that any enanti- 
omers, as separated, pure or partially purified enantiomers or racemic mixtures thereof are 
included within the scope of the invention. 

Furthermore, when a double bond or a fully or partially saturated ring system or more than 
one center of asymmetry or a bond with restricted rotatability is present in the molecule dl- 
20 astereomers may be formed. It is intended that any diastereomers, as separated, pure or 

partially purified diastereomers or mixtures thereof are included within the scope of the inven- 
tion. 

Furthenmore, some of the compounds of the present Invention may exist in different tauto- 
meric forms and it is intended that any tautomeric forms, which the compounds are- able to 

25 fomn, are Included within the scope of the present invention. 

The present invention also encompasses pharmaceutically acceptable salts of the present 
compounds. Such salts include pharmaceutically acceptable acid addition salts, pharma- 
ceutically acceptable metal salts, ammonium and alkylated ammonium salts. Acid addition - 
salts include salts of inorganic adds as well as organic acids. Representative examples of 

30 suitable inorganic acids include hydrochloric, hydrobromic, hydroiodic, phosphoric, sulfuric, 
nitric adds and the like. Representative examples of suitable organic acids include formic, 
acetic, trichloroacetic, trifluoroacetic, propionic, benzoic, dnnamic, citric, fumaric, glycollc, 
lactic, maleic, malic, malonic, mandelic, oxalic, picric, pyruvic, salicylic, succinic, methane- 
sulfonic, ethanesulfonic, tartaric, ascoriDic. pamoic, bismethylene salicylic, ethanedisulfonic, 

35 gluconic, citraconic, aspartic, stearic, palmitic, EDTA, glycolic, p-aminobenzoic, glutamic, ■ 
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benzenesulfonic, p-toluenesulfonic acids and the like. Further examples of pharmaceuttcally 
acceptable inorganic or organic add addition salts Include the phamnaceutically acceptable 
salts listed in J. Phami. Sd. 1977, 66, 2, which Is Incorporated herein by reference. Exam- 
ples of metal salts include lithium, sodium, potassium, magnesium salts and the like. Exam- 
5 pies of ammonium and alkylated ammonium salts include ammonium, methylammonlum, di- 
methylammonium, trimethylammonium, ethylammonium, hydroxyethylammonium, diethyl- 
ammonium, butylammonium, tetramethylammonium salts and the like. 
Also intended as pharmaceutically acceptable acid addition salts are the hydrates, which the 
present compounds are able to fonm. 
10 The add addition salts may be obtained as the direct products of compound synthesis. In the 
alternative, the free base may be dissolved In a suitable solvent containing the appropriate 
add, and the salt isolated by evaporating the solvent or othenvise separating the salt and 
solvent 

The compounds of the present invention may fonn solvates with standard low molecular 
15 weight solvents using methods well known to the person skilled In the art Such solvates are 
also contemplated as being within the scope of the present Inventton. 
The Invention also encompasses prodrugs of the present compounds, which on administra- 
tion undergo chemical conversion by metabolic processes before becoming active pharma- 
cological substances. In general, such prodrugs will be functional derivatives of the present 
20 compounds, which are readily convertible in vivo into the required compound of the formula 
(I). Conventional procedures for the selection and preparation of suitable prodrug derivatives 
are described, for example, in "Design of Prodrugs", ed. H. Bundgaard, Elsevier, 1985. 
The invention also encompasses active metabolites of the present compounds. 
The compounds of the present invention interact with the histamine H3 receptor and are ao- 
25 cordingly useful for the treatment of a wide variety of conditions and disorders in which his- 
tamine H3 receptor interactions are benefidal. 

Accordingly, in another aspect the present invention relates to a compound of the general 
fonnula (I) as well as any diastereomer or enantiomer or tautomeric fomi thereof induding 
mixtures of these or a phamnaceutically acceptable salt thereof for use as a phamnaceutical 
30 composition. 

The invention also relates to pharmaceutical compositions comprising, as an active ingredi- 
ent, at least one compound of the fomnula (1) or any diastereomer or enantiomer or 
tautomeric fonn thereof including mixtures of these or a pharmaceutically acceptable salt 
thereof together with one or more pharmaceutically acceptable carriers or diluents. 
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Furthermore, the Invention relates to the use of a compound of the general formula (I) as well 
as any diastereomer or enantiomer or tautomeric form thereof including mixtures of these or 
a pharmaceutically acceptable salt thereof for the preparation of a pharmaceutical composi- 
tion for the treatment of disorders and diseases related to the histamine H3 receptor. 
5 In still another aspect, the invention relates to a method for the treatment of diseases and 
disorders related to the histamine H3 receptor the method comprising administering to a sub- 
ject in need thereof an effective amount of a compound of the formula (I) or any diastereomer 
or enantiomer or tautomeric form thereof Including mixtures of these or a pharmaceutically 
acceptable salt thereof or a pharmaceutical composition comprising the same. 

10 In one aspect the invention relates to compounds with histamine H3 receptor antagonistic 
activity or inverse agonistic activity which may accordingly be useful in the treatment of a 
wide range of conditions and disorders in which histamine H3 receptor blockade is beneficial, 
in another aspect the invention relates to compounds with histamine H3 receptor agonistic 
activity and which may accordingly be useful in the treatment of a wide range of conditions 

15 and disorders in which histamine H3 receptor actlvatioh is beneTidal. 

in a prefenred embodiment of the Invention the present compounds are used for the prepara- 
tion of a phannaceutical composition for the reduction of weight 

In a prefenred embodiment of the invention the present compounds are used for the prepara- 
tion of a phamnaoeutlcal composition for Uie treatment of overweight or obesity. 
20 In another preferred embodiment of the Invention the present compounds are used for the 
preparation of a phamiaceutical composition for the suppression of appetite or satiety induc- 
tion. 

In a further preferred embodiment of the invention the present compounds are used for the 
preparation of a pharmaceutical composition for ttie prevention and/or treatment of disorders • 
25 and diseases related to overweight or obesity such as atherosclerosis, hypertension, IGT 
(impaired glucose tolerance), diabetes, especially type 2 diabetes (NIDDM (non-insulin de- 
pendent diabetes mellitus)), dyslipidaemia, coronary heart disease, gallbladder disease, os- 
teoarthritis and various types of cancer such as endometiial, breast, prostate and colon can- 
cers. 

30 In yet a further prefen^ed embodiment of the invention the present compounds are used for 
the preparation of a phamiaceut'cai composition for the prevention and/or treatment of eating 
disorders such as bulimia and binge eating. 

in a further preferred embodiment of the invention the present compounds are used for the 
preparation of a pharmaceutical composition for the treatment of IGT. 
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In a further preferred embodiment of the invention the present compounds are used for the 
preparation of a pharmaceutical composition for the treatment of type 2 diabetes. Such 
treatment includes inter alia treatment for the purpose of delaying or prevention of the pro- 
gression from IGT to type 2 diabetes as well as delaying or prevention of the progression 
5 fifom non-insulin requiring type 2 diabetes to insulin requiring type 2 diabetes. 

The compounds of the present invention may also be used for the treatment of airway disor- 
ders such as asthma, as anti-diarrhoeals and for the modulation of gastric acid secretion. 
Furthermore, the compounds of the present invention may be used for the treatment of dis- 
eases associated with the regulation of sleep and wakefulness and for the treatment of nar- 

10 colepsy and attention defidt disorders. 

Moreover, the compounds of the invention may be used as CNS stimulants or as sedatives; 
The present compounds may also be used for the treatment of conditions associated with 
epilepsy. Additionally, the present compounds may be used for the treatment of motion sick- 
ness and vertigo. Furthermore, they may be useful as regulators of hypothalamo- 

15 hypophyseal secretion, antidepressants, modulators of cerebral circulation, and in the treat- 
ment of irritable bowel syndrome. 

Further, the compounds of the present invention may be used for the treatment of dementia 
and Alzheimer's disease. 

The compounds of the present invention may also be useful for the treatment of allergic rhini- 
20 tis, ulcer or anorexia. 

The compounds of the present invention may furthemnore be useful for the treatment of mi- 
graine, see McLeod et al.. The Journal of Pharmacology and Experimental Therapeutics 287 
(1998), 43-50, and for the treatment of myocardial infarction, see Mackins et al.. Expert Opin- 
ion on Investigational Dmgs 9 (2000), 2537-2542. 
25 in a further aspect of the invention treatment of a patient with the present compounds is 
combined with diet and/or exercise. 

In a further aspect of the Invention the present compounds are administered in combination 
with one or more further active substances in any suitable ratio(s). Such further active agents 
may be selected from antiobesity agents, antidiabetics, anttdyslipidemic agents, antihyper- 
30 tensive agents, agents for the treatment of complications resulting from or associated with 
diabetes and agents for the treatment of complications and disorders resulting from or asso- 
ciated with obesity. 

Thus, In a further aspect of the invention the present compounds are administered in combi- 
nation with one or more antiobesity agents or appetite regulating agents. 
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Such agents may be selected from the group consisting of CART (cocaine amphetamine 
regulated transcript) agonists, NPY (neuropeptide Y) antagonists, I^C4 (melanooortin 4) 
agoniste, MC3 (melanooortin 3) agonists, orexin antagonists, TNF (tumor necrosis factor) 
agonists, CRF (corticotropin releasing factor) agonists, CRF BP (corticotropin releasing fao- 
5 tor binding protein) antagonists, urocortin agonists, p3 adrenergic agonists such as CL- 
316243, AJ-9677, GW-0604. LY362884, LY377267 or AZ-40140, MSH (melanocyte- 
stimulating hormone) agonists, MCH (melanocyte-concentrating homnone) antagonists, CCK 
(cholecystokinin) agonists, serotonin re-uptal<e inhibitors such as fluoxetine, seroxat or cita- 
lopram, serotonin and noradrenaline re-uptake inhibitors, mixed serotonin and noradrenergic 

10 compounds, 5HT (serotonin) agonists, bombesin agonists, galanin antagonists; growth hor- 
mone, growth factors such as prolactin or placental lactogen, growth hormone releasing 
compounds, TRH (thyreotropin releasing homione) agonists, UCP 2 or 3 (uncoupling protein • 
2 or 3) modulators, leptin agonists, DA agonists (bromocriptin, doprexin), lipase/amylase In- 
hibitors, PPAR (peroxisome proliferator-activated receptor) modulators, RXR (retinoid X re- 

15 ceptor) modulators, TR p agonists, AGRP (Agouti related protein) Inhibitors, opioid antago- 
nists (such as naltrexone), exendin-4, GLP-1 and ciliary neurotrophic factor. 
In one embodiment of the Invention the antiobesity agent is leptin. 
In another embodlnnent the antiobesity agent is dexamphetamine or amphetamine. 
In another embodiment the antiobesity agent is fenfluramine or dexfenfluramine. 

20 In still another embodiment the antiobesity agent Is sibutramine. 
In a further embodiment the antiobesity agent Is orlistat. 
In another embodiment the antiobesity agent is mazindol or phentennine. 
In still another embodiment the antiobesity agent is phendimetrazine, diethylpropion, fluoxet- 
ine, bupropion, topiramate or ecoplpam. 

25 In yet a further aspect the present compounds are administered in combination with one or 
more antidiabetic agents. 

Relevant antidiabetic agents include insulin, insulin analogues and derivatives such as those 
disclosed In EP 0 792 290 (Novo Nordisk A/S), e.g. N'^^-tetradecanoyl des (B30) human in- 
sulin, EP 0 214 826 and EP 0 705 275 (Novo Nordisk A/S), e.g. Asp°^^ human insulin, US 
30 5,504,188 (Eli Lilly), e.g. Lys^^e p^B29 ^^^^^ insulin, EP 0 368 187 (Aventis). e.g. Lantus®, 
which are all incorporated herein by reference, GLP-1 derivatives such as those disclosed in 
WO 98/08871 (Novo Nordisk A/S), which is incorporated herein by reference, as well as 
orally active hypoglycaemic agents. 

The orally active hypoglycaemic agents preferably comprise imidazolines, sulfonylureas, 
35 biguanides, meglitinides, oxadiazolidlnediones, thiazolidinediones. Insulin sensitizers, a- 
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glucosidase inhibitors, agents acting on the ATP-dependent potassium channel of the p-cells 
e.g. potassium channel openers such as those disclosed in WO 97/26265, WO 99/03861 
and WO 00/37474 (Novo Nordisk A/S) which are incorporated herein by reference, or 
mitiglinide, or a potassium channel blocker, such as BTS-67582, nateglinide, glucagon an- 
5 tagonists such as those disclosed in WO 99/01423 and WO 00/39088 {Novo Nordisk A/S 
and Agouron Pharmaceuticals, Inc.), which are incorporated herein by reference, GLP-1 
agonists such as those disclosed in WO 00/42026 (Novo Nordisk A/S and Agouron Pharma- 
ceuticals, Inc.), which are incorporated herein by reference, DPP-IV (dipeptidyl peptidase-IV) 
inhibitors, PTPase (protein tyrosine phosphatase) inhibitors, inhibitors of hepatic en2ymes 
10 involved in stimulation of gluconeogenesis and/or glycogenolysis, glucose uptake modula- 
tors, GSK-3 (glycogen synthase kinase-3) inhibitors, compounds modifying the lipid metabo- 
lism such as antilipidemic agents, compounds lowering food intake, PPAR (peroxisome pro- 
liferatornactivated receptor) and RXR (retinoid X receptor) agonists, such as ALRT-268, . 
L6-1268orL6-1069. 

IS In one embodiment of the invention the present compounds are administered in combination 
with insulin or an insulin analogue or derivative, such as N^^-tetradecanoyl des (B30) hu- 
man insulin, Asp^^ human insulin, Lys^^ Pro^* human insulin, Lantus®, or a mix- 
preparation comprising one or more of these. 

In a further embodiment of the invention the present compounds are administered in com- 
20 bination witti a sulfonylurea e.g. tolbutamide, chlorpropamide, tolazamide, glibendamide, 
glipizide, glimepiride, glicazide or glyburide. 

In another embodiment of the invention the present compounds are administered in com- 
bination with a biguanide e.g. metformin. 

In yet another embodiment of the invention the present compounds are administered in com- 

25 bination witti a meglitinide e.g. repaglinide or nat^linide. 

In still another embodiment of the invention the present compounds are administered in 
combination with a thtazolidinedione insulin sensitizer e.g. troglitazone, ciglitazone, ptoglita- 
zone, rosiglitazone, isaglitazone, darglitazone, englitazone, GS-01 1/01-1 037 or T 174 or the 
compounds disclosed in WO 97/41097, WO 97/41119, WO 97/41120, WO 00/41121 and 

30 WO 98/45292 (Dr. Reddy's Research Foundation), which are incorporated herein by refer- 
ence. 

In still another embodiment of the invention the present compounds may be administered in 
combination witii an Insulin sensitizer e.g. such as Gl 262570. YM-440, MCG-555. JTT-501, 
AR-H039242, KRP-297, GW-409544, CRE-16336, AR-H049020, LY510929. MBX-102. Cl-X- 
35 0940. GW-501516 or the compounds disclosed in WO 99/19313, WO 00/50414, 
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WO 00/63191, WO 00/63192. WO 00/63193 (Dr. Reddy's Research Foundation) and 
WO 00/23425. WO 00/23415, WO 00/23451, WO 00/23445, WO 00/23417, WO 00/23416, 
WO 00/63153, WO 00/63196, WO 00/63209, WO 00/63190 and WO 00/63189 (Novo Nord- 
isk MS), which are incorporated herein by reference. 
5 In a further embodiment of the Invention the present compounds are administered in combi- 
nation with an a-glucosidase inhibitor e.g. voglibose, emiglitate, miglitol or acarbose. 
In another embodiment of the invention the present compounds are administered in combi- 
nation with an agent acting on the ATP-dependent potassium channel of the p-cells e.g. 
tolbutamide, glibenclamide, glipizide, glicazide, BTS-67582 or repagl'mide. 
10 In yet another embodiment of the invention the present compounds may be administered in 
combination with nateglinide. 

• In still another embodiment of the invention the present compounds are administered in 

' combination with an antilipidemic agent e.g. cholestyramine, colestipol, clofibrate, gemfibro- 
zil, lovastatin, pravastatin, simvastatin, probucol ordextrothyroxine. 

15 In another aspect of the invention, the present compounds are administered in combination 
with more than one of the above-mentioned compounds e.g. in combination with metformin 
and a sulfonylurea such as glyburide; a sulfonylurea and acaribose; nateglinide and met- 
fomnin; acart)ose and metfonnin; a sulfonylurea, metfomnin and troglitazone; insulin and a 
sulfonylurea; insulin and metfonnin; insulin, metfonnin and a sulfonylurea; insulin and trogll- 

20 tazone; Insulin and lovastatin; etc. 

Furthermore, the present compounds may be administered in combination with one or more 
antihypertensive agents. Examples of antihypertensive agents are p-blodcers such as aipre- 
nolol, atenolol, timolol, pindolol, propranolol and metoprolol, ACE (angiotensin converting en- 

• zyme) inhibitors such as benazepril, captopril. enalapril, fosinopril, lisinopril, quinapril and 
25 ramipril, caldum channel blockers such as nifedipine, felodipine, nicardipine, isradipine, ni- 

modipine, diltiazem and verapamil, and a-blockers such as doxazosin, urapidil, prazosin and 
terazosin. Further reference can be made to Remington: The Science and Practice of Phar- 
macy, 19*^ Edition, Gennaro, Ed., Mack Publishing Co., Easton, PA, 1995. 
It should be understood that any suitable combination of the compounds according to the in- 
30 vention with diet and/or exercise, one or more of the above-mentioned compounds and op- 
tionally one or more other active substances are considered to be within the scope of the 
present invention. 
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PHARMACEUTICAL COMPOSITIONS 

The compounds of the invention may be administered alone or in combination with pharma- 
ceutically acceptable carriers or excipients, in either single or multiple doses. The pharma- 
ceutical compositions according to the invention may be formulated with pharmaceutically 
5 acceptable earners or diluents as well as any other known adjuvants and excipients in accor- 
dance with conventional techniques such as those disclosed in Remington: The Science and 
Practice of Pharmacy, 19*^ Edition, Gennaro, Ed., Mack Publishing Co., Easton, PA, 1995; 
The pharmaceutical compositions may be specifically fonmulated for administration by any 
suitable route such as the oral, rectal, nasal, pulmonary, topical (including buccal and sublin- 
10 guai), transdermal, intracistemal, intraperitoneal, vaginal and parenteral (including subcuta- 
neous, intramuscular, intrathecal, intravenous and intradermal) route, the oral route being 
prefenred. It will be appreciated that the prefenred route will depend on the general condition 
and age of the subject to be treated, the nature of the condition to be treated and the active 
ingredient chosen. 

15 Pharmaceutical compositions for oral administration include solid dosage forms such as cap- 
sules, tablets, dragees, pills, lozenges, powders and granules. Where appropriate, they can 
be prepared with coatings such as enteric coatings or they can be formulated so as to pro- 
vide controlled release of the active Ingredient such as sustained or prolonged release ac- 
cording to methods well known in the art 

20 Liquid dosage forms for oral administration include solutions, emulsions, suspensions, syr- 
ups and elixirs. 

Phamiaceutical compositions for parenteral administration include sterile aqueous and non- 
aqueous injectable solutions, dispersions, suspensions or emulsions as well as sterile pow- 
ders to be reconstituted in sterile injectable solutions or dispersions prior to use. Depot in- 
25 jectable fonmulations are also contemplated as being v/ithin the scope of the present inven- 
tion. 

Other suitable administration forms include suppositories, sprays, ointments, cremes, gels, 
inhalants, dermal patdies, implants etc. 

A typical oral dosage is in the range of from about 0.001 to about 100 mg/kg body weight per 
30 day, preferably from about 0.01 to about 50 mg/kg body weight per day, and more preferred 
from about 0.05 to about 10 mg/kg body weight per day administered In one or more dos- 
ages such as 1 to 3 dosages. The exact dosage will depend upon the frequency and mode of 
administration, the sex, age, weight and general condition of the subject treated, the nature 
and severity of the condition treated and any concomitant diseases to be treated and other 
35 factors evident to those skilled in the art. 
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The formulations may conveniently be presented in unit dosage fonrn by methods known to 
those sl^iiled In the art. A typical unit dosage form for oral administration one or more times 
per day such as 1 to 3 times per day may contain of from 0.05 to about 1000 mg, preferably 
from about 0.1 to about 500 mg, and more preferred from about 0,5 mg to about 200 mg. 
5 For parenteral routes, such as intravenous, intrathecal, intramuscular and similar administra- 
tion, typically doses are in the order of about half the dose employed for oral administration. 
The compounds of this invention are generally utilized as the free substance or as a pharma- 
ceutically acceptable salt thereof. One example is an acid addition salt of a compound having 
the utility of a free base. When a compound of the formula (I) contains a free base such salts 

10 are prepared in a conventional manner by treating a solution or suspension of a free base of 
the fomnula (I) with a chemical equivalent of a phanmaceutically acceptable acid, for example* 
inorganic and organic adds. Representative examples are mentioned above. Physfolbgically 
acceptable salts of a compound v^h a hydroxy group include the anion of said compound In 
combination with a suitable cation such as sodium or ammonium Ion. 

15 For parenteral administration, solutions of the novel compounds of the fomnula (I) in sterile 
aqueous solution, aqueous propylene glycol or sesame or peanut oil may be employed. Such 
aqueous solutions should be suitable buffered if necessary and the liquid diluent first ren- 
dered isotonic with sufficient saline or glucose. The aqueous solutions are particularly suit- 
able for intravenous, intramuscular, subcutaneous and intraperitoneal administration. The 

20 sterile aqueous media employed are all readily available by standard techniques known to 
those skilled In the art 

Suitable pharmaceutical carriers include inert solid diluents or fillers, sterile aqueous solution 
and various organic solvents. Examples of solid carriers are lactose, terra alba, sucrose, 
cyclodextiin, talc, gelatine, agar, pectin, acacia, magnesium stearate, stearic add or lower 

25 alkyi ethers of cellulose. Examples of liquid carriers are symp, peanut oil, olive oil, phosphol- 
ipids, fatty adds, fatty add amines, polyoxyeUiylene or water. Similariy, the carrier or diluent 
may Indude any sustained release material known in the art, such as glyceryl monostearate 
or glyceryl distearate, alone or mixed with a wax. The phamnaceutical compositions formed 
by combining the novel compounds of the fonmula (1) and the phamnaceutically acceptable 

30 caniers are tiien readily administered in a variety of dosage fomis suitable for tiie disdosed 
routes of administration. The fomnulations may convenientiy be presented in unit dosage 
fomo by metiiods known in the art of phannacy. 

Fomnulations of the present invention suitable for oral administration may be presented as 
discrete units such as capsules or tablets, each containing a predetemnlned amount of the 
35 active ingredient, and which may include a suitable exdpient. These fomnulations may be in 


wo 03/064411 


PCT/DK03/00048 


27 

the form of powder or granules, as a solution or suspension In an aqueous or non-aqueous 
liquid, or as an oiNn-water or water-ln-oil liquid emulsion. 

If a solid cam'er is used for oral administration, the preparation may be tabletted, placed in a 
hard gelatine capsule in powder or pellet fomri or it can be in the form of a troche or lozenge. 
5 The amount of solid carrier will vary widely but will usually be from about 25 mg to about 1 g. 
If a liquid carrier is used, the preparation may be in the forni of a syrup, emulsion, soft gela- 
tine capsule or sterile injectable liquid such as an aqueous or non-aqueous liquid suspension 
or solution. 

A typical tablet which may be prepared by conventional tabletting techniques, may contain: 
10 Core: 

Active compound (as free compound or salt thereof) 5.0 mg - 

Lactosum Ph. Eur. 67.8 mg 

Cellulose, microcryst. (Avicel) 31.4 mg 

Amberlite®IRP88* 1.0 mg 

15 Magnesii stearas Ph. Eur. q.s. 

Coating: 

Hydroxypropyl methylcellulose approx. 9mg * 

Mywacett 9-40 T** approx. 0.9 mg 

20 

* Polacrillln potassium NF. tablet disintegrant, Rohm and Haas. 
Acyiated monoglyceride used as plasticizer for film coating. 

If desired, the pharmaceutical composition of the Invention may comprise the compound of 
25 the formula (I) in combination with further phannacologicaliy active substances such as those 
described in the foregoing. 

EXAMPLES 

NMR spectra were recorded on Brul(er300 UHz and 400 MHz Instnjments. HPLC-MS was 
performed on a Pertdn Elmer instrument (AP1 100). 

30 HPLC (IVIethod A) 

The reverse phase analysis was performed using UV detections at 214 and 254 nm on a 
218TP54 4.6 mm x 150 mm C-18 silica column, which was eluted at 1 ml/min at 42 °C. The col- 
umn was equilibrated with 5% acetonitrile, 85% water and 10% of a solution of 0.5% 
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trifluoroacetic add in water and eluted by a linear gradient from 5% acetonitrile. 85% water and 
10% of a solution of 0.5% trifluoroacetic add to 90% acetonitrile and 10% of a solution of 0.5% 
trifluoroacetic acid over 1 5 min. 

5 HPLC (Method B) 

The RP-analyses was perfomned using a Alliance Waters 2695 system fitted witli a- Waters 
2487 dualband detector. UV detections were collected using a Symmetry C18 , 3.5 um, 3.0 
mm X 100 mm column. Eluted with a linear gradient of 5-90% acetonitrile. 90-0% water, and • 
10 5% trifluoroacetic acid (1.0%) In water over 8 minutes at a flow-rate of 1.0 min/min. 


General procedure (A) 

The compounds of formula (I) according to the invention may be prepared by the general 
procedure (A): 



(I) 
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Step A: 

The compounds of the general formula (I) are prepared from an A^rotected amino alcohol of 
the general formula (11). The protective group may be chosen from the protective groups 
known in the art and described in the literature (e.g. T. W. Greene, P. G. Wuts. Protective 
5 groups in organic synthesis, 2"^ edition, John Wiley & Sons Inc.. New York, 1991). The 
amino alcohol of the general formula (II) is oxidized by a suitable method known in the art, 
e.g. using oxalyl chloride and dimethylsulphoxide or dicyclohexylcarbodiimlde and 
dimethylsulphoxide to yield an aldehyde of the general formula (111). 

Step B: 

10 The aldehyde of the general formula (111) is reacted with an amine of the general formula (IV) 
under acidic or neutral conditions with a reduction reagent such as e.g. sodium 
acetoxyborohydride or sodium cyanoborohydride to give an amine of the general formula (V). 

Step C: 

The protective group is removed by a method known in the art and described in the literature 
15 (e.g. T. W. Greene, P. G. Wuts, Protective groups in organic synthesis, 2™* edition, John 

Wiley & Sons Inc. New York, 1991) to give an amine of the general fonmula (VI) either as free 
base or as a salt 

Step D: 

The amine of the general fomiula (VI) - either as a free base or as a salt - is reacted with an 
20 add of formula (VII) and a coupling reagent such as e.g. a combination of l-hydroxy-7- 

azabenzotriazole and 1-(3-dimethylaminopropyl)-3-ethylcarbodfimide hydrochloride salt or a 
combination of 3-hydroxy-1,2,3-benzotriazin-4(3/^)-one and 1-(3-dimethyIaminopropyI)-3- 
ethylcarbodiimide hydrochloride salt, optionally in the presence of an amine base such as 
e.g. triethylamine or ethyldiisopropylamine, or vwth an activated derivative of the acid of the 
25 fomiula (VII) such as e.g. an acid chloride, add imidazolide or a phenolic ester to give a * 
compound of the general fonmula (I). 
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General procedure (B) 

The compounds of formula (I) according to the invention may also be prepared by the gen- 
eral procedure (B): 



(I) 

5 

Step A: 

The compounds of the general formula (I) are synthesized from a W-protected amino acid of 
the general formula (VIII). The protective group may be chosen from the protective groups 
known in the art and described in the literature (e.g. T. W. Greene. P. G. Wuls, Protective 
10 groups in organic synthesis. 2"^ edition. John Wiley & Sons Inc. New York, 1991). 

An amine of the general formula (IV) - either as a free base or as a salt - is reacted with a N- 
protected amino acid of the general formula (VIII) and a coupling reagent such as e.g. a 
combination of 1-hydroxy-7-azaben20triazole and 1-(3-dimethylaminopropyl)-3-ethylcarbo- 
diimide hydrochloride salt or a combination of 3-hydroxy-1,2.3-benzotriazln-4(3W)-one and 1- 
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(3-dimethylaminopropyl)-3-ethylcarbodfimide hydrochloride salt, optionally in the presence of 
an amine base such as e.g. triethylamine or ethyldllsopropylamine, or an activated derivative 
of the acid of the general formula (VIII) such as e.g. an acid chloride, add imidazolide or a 
phenolic ester to give an amide of the general formula (iX). 

5 Step B: 

The amide (IX) is reduced with an appropriate reduction reagent such as e.g. borane, a 
combination of sodium borohydride and iodine or a combination of sodium borohydride and 
sulfuric add to give an amine of the general fonnnula (V). 

Step C and Step P: 
10 These steps are identical to steps C and D of general procedure (A). 
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General Procedure (C) 



(VI) 

(X) 



(«) 

5 

Step A 

This step is identical to step A of general procedure (B), 
SteoB 

10 

The protection group of the amine is removed by a method known in the art (e.g. T. W. 
Greene, P. G. Wuts, Protective groijps in organic synthesis, 2^ edition, John Wiley & Sons 
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Inc. New York, 1991 ) to give an amide of the general formula (X) either as free base or as a 
salt 

Step C: 

The amide PQ is reduced with an appropriate reduction reagent such as e.g. lithium 
aluminum hydride, yielding an amine of the general fonmula (VI). 

Step D: 

This step Is identical to step D of general procedure (A). 


wo 03/064411 


PCT/DK03/00048 



Step A 

A metalation directing group DG (e.g. a 2-tetrahydropyranyl group) Is attached to a phenol of 
type (XI) as known for a person trained in the art or described in the literature (e.g. T. W. 
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Greene, P. G. Wuts, Protective groups in organic synthesis, 2™* edition, Jolin Wiley & Sons 
Inc. New Yoric, 1 991 ) to give a compound of type (XII) 

Step B 

5 Tlie compound of type (XII) is treated with an alkylmetal reagent such as n-butytlithium sec- 
buytllithium or fert.-butyllithium with or without a chelating reagent such as N,N,N\ A/- 
tetramethylethylenediamine at appropriate temperature such as a temperature between 
-78^C and room temperature for an appropriate time (5 min-16 h). A suitable electrophile 
such as N,N-dimethytformamide is added. The directing group is either removed during work 
10 up or during a step using a method known for a person trained in the art or described in the 
literature (e.g. T. W. Greene, P. G. Wuts, Protective groups in organic synthesis, 2"^ edition, 
John Wiley & Sons Inc. New Yoric, 1991) to give an aldehyde of type (XIII). 

Step C: 

IS The aldehyde of type (XIII) is reacted with a suitable 2-haloester such as e.g. diethyl 

bromomalonate in the presence of an appropriate base such as potassium carbonate in an 
appropriate solvent such as ethyl methyl ketone at an appropriate temperature (e.g. between 
0*C and 200^0) to give the ester of type (XIV). 

20 

Step D: 

The ester of type (XIV) is saponified with a method known for a person trained in the art or 
described In the literature (e.g. T. W. Greene, P. G. Wuts, Protective groups in organic 
synthesis, 2^ edition, John Wiley & Sons Inc. New Yoric, 1991), e.g. potassium hydroxide in 
25 methanol or lithium hydroxide in a mixture of dioxane and water to give an add of type (XV). 

Step E: 

This step is identical to step D of general procedure (A). 


30 
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General Procedure (E) 


5 



Step A 

A suitable halogenarene such as a bromine or iodine compound of the general structure 
pCVl) Is reacted with an alkyi acrylate of the general structure p(VII) In the presence of a 
10 suitable catalyst such as e.g. a palladium catalyst such as e.g. palladlum(ll) acetate In the 
presence of a suitable ligand such as triphenylphosphine and a suitable base such as e.g. an 
amine-base such as e.g. triethylamine or ethyldiisopropylamine, to yield an alkyI acrylate of 
the general structure (XVIII). 


15 Step B 
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10 


15 . 


The ester of type (XVIII) is saponrfied with a method known for a person trained in the art or 
described in the literature (e.g. T. W. Greene, P. G. Wuts, Protective groups in organic 
synthesis, 2^ edition, John Wiley & Sons Inc. New York, 1991). e.g. potassium hydroxide in 
methanol or lithium hydroxide In a mixture of dioxane and water to give an acid of type (XIX). 


Step C; 

This step is identical to step D of general procedure (A) yielding a compound of the general 
structure (ib). 


Example 1 (General procedure (A)) 

(£)-3-(4-Bromophenyl)-1-((2S)-2-((pynroRdin-1-yl)methyl)pynx)lldln-1-yl)propenone 



Step A: fSV2-FormvlDvnrDlidine-1-carfaoxvlic add ferf-butvl ester 



H3C CH3 


At -78 ^'C, a solution of dimethylsulphoxide (7.06 ml. 0.099 mol) In dichloromethane (10 ml) 
was added dropwise to a solution of oxalyl chloride (6.40 ml, 0.075 mol) in dichloromethane 
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(15 ml). The reaction mixture was stirred for 20 min at -78 **C. A solution of (S)-1-(te/f- 
butoxycarbonyl)-2-pyrroliclinemethanol (10 g, 0.050 mol) in dichloromethane (50 ml) was 
added. The reaction mixture was stinred for 20 min at -78 ""C. Triethylamine (27.7 ml, 0.199 
mol) was added. The reaction mixture was stirred for 10 min at -78 and then warmed to 
5 room temperature. It was washed with a 10% aqueous solution of sodium hydrogen sulphate 
(60 ml). The aqueous phase was extracted with dichloromethane (30 ml). The combined or- 
ganic layers were washed \Arith a saturated aqueous solution of sodium hydrogen carbonate 
(100 ml) and dried over magnesium sulphate. The solvent was removed in vacuo, to give 
1 1.2 g of crude (S)-2-fonnylpyn'o]idine-1-carboxylic acid te/if-butyl ester, which was used for 
10 the next step without purification. 

NMR (CDCI3. 2 sets of signals) S 1 .50 (m, 9 H); 1 .75-2.20 (m, 4 H); 3.20^.00 (m, 3 H); 
4.05 and 4.20 (both t. together 1 H); 9-50 and 9.60 (both s, together 1 H). 

Step B: fS)-2-((Pvrrolidin-1>vnmethvltoyrrolldine-1"Cart)oxvlicacld terf-butvl ester 



15 Sodium triacetoxyborohydride (35.7 g, 0.168 mol) was added to a mixture of crude (S)-2- 
formylpyrrolidine-1 -cartK)xylic add terf-butyl ester (1 1 .2 g, 0.056 mol), pyrrolidine (5.1 6 ml, 
0.062 mol) and mol sieves (10 g) In dichloromethane (100 ml). Acetic acid (6.42 g, 0.112 
mol) was added. The reaction mixture was stirred for 16 hours at room temperature. The 
precipitation was removed by filtration. The filtrate was diluted with a 1 N aqueous solution of 

20 sodium hydroxide (100 ml) and tert-butyl methyl ether (100 ml). The phases were separated. 
The aqueous phase was extracted with ferf-butyl methyl ether (3 x 80 ml). The combined or- 
ganic layers were dried over magnesium sulphate. The solvent was removed in vacuo. The 
crude product was purified by flash chromatography on silica (90 g), using ethyl acetate/- 
heptane/trietiiylamine (1:1. 5%) as eluent, to give 9.23 g of (S)-2-((pyrrolidin-1-yl)methyl)- 

25 pyrrolidine-1-carboxylic acid ferf-butyl ester. 

NMR (CDCI3, 2 sets of signals) 1.45 (s. 9 H); 1.80-2.10 (m, 8 H); 2.50-3.70 (m, 8 H); 
3.90 and 4.00 (both m, together 1 H); HPLC (method A): elution at 10.70 min; MS: Calc. for 
[M+Hf: 255; Found: 255. 
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Step C: (S)-2-ffPvrTDlldin-1-vnmethvnDvrrolidine 


Q 


A 3.2 M solution of hydrogen chloride In ethyl acetate (470 ml, 1.5 mol) was added to a solu- 
tion of (S)-2-((pyrrolidin-1-yl)methyl)pyrrolidine-1-carboxyIic acid terf-butyl ester (9.23 g, 
5 0.036 mol) in ethyl acetate (1 00 ml). The reaction mixture was stin-ed for 45 min at room • 
temperature. The solvent was removed in vacuo. The residue was dissolved in ethyl acetate 
(200 ml). The solvent was removed in vacuo, to give 10.30 g of the dihydrochloride salt of 
(S)-2-((pynrolidirKl -yl)methyl)pyrroIidlne. 

NMR (DMSO-cfe) 1.60-2.30 (m, 8 H); 3.10 (m. 2 H); 3.25 (m, 2 H); 3.55 (m, 1 H); 3.70 
10 (m. 3 H); 3.90 (m, 1 H); 9.80 (br. 2 H); 11.20 (br. 1 H). 

Step D: 

At 0 X, 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride salt was added to a 
solution of (£)-4-bromocinnamic add (0.50 g, 2.20 mmol) and 3-hydroxy-1 ,2,3-benzotriazin- 
4(3H)-one (0.36 g, 2.20 mmol) in a mixture of dichloromethane (6 ml) and A/,/V- 

15 dimethylformamide (6 ml). The reaction mixture was stin^d for 20 min at 0 A solution of 
the dihydrochloride salt of (S>-2-((pyrrolidin-1-yl)methyl)pynx>lidine (0.50 g. 2.20 mmol) In 
yV,Af-dimethytfomiamide (8 ml) was added. The reaction mbcture was stirred for 16 hours, 
while it was wanming up to room temperaturia. It was diluted with ethyl acetate (100 ml)» 
washed with brine (100 ml), and dried over magnesium sulphate. The solvent was removed 

20 in vacuo. The crude product was purified by flash chromatography on silica (40 g), using di- 
chloromethane/methanol/25% aqueous ammonia as eluent, to give 340 mg of the title com- 
pound. 

NMR (CDCig, 2 sets of signals) <5 1.70-2.20 (m, 8 H); 2.45-2.80 (m. 6 H); 3.60 and 3.70 
(both m, together 2 H); 4.20 and 4.40 (both m. together 1 H); 7.70 and 7.90 (both d, together 
25 1 H); 7.40 (m. 2 H); 7.50 (m. 2 H); 7.65 (d. 1 H); HPLC (method A): eiution at 9.19 min; MS: 
CalcforlM+nr: 363; Found: 363. 

The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
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was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was re- 
moved in vacuo. 

CisHzaBrNzO-HCkS H2O (363.30*36.46«3 18.02) 
Cafcd.: C 47.64; H 6,66; N 6.17; 
5 Found: C 47.41; H 6.68; N 7.39. 

Example 2 (General procedure (A)) 

(£)-3-(5-Bromo-2-ethoxyphenyl)-1 -((S)-2-{(pyrrolidin-1 -yl)methyl)pyrrolidin-1 -yl)propenone 


300 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
1 0 ((2S)-2-((pyrrolidin-1 -yl)methyl)pynP0lidin-1 -yl)propenone, using (£)-5-bromo-2- 

ethoxycinnamic add instead of (£>4-bromocinnamic acid. 

NMR (CDCI3, 2 sets of signals) SAA5 (t, 3 H); 1.80-2.20 (m. 8 H); 2.45-2.80 (m, 6 H); 1.60 

and 1.70 (both m, together 2 H); 4.05 (q, 2 H); 4.15 and 4.40 (both m. together 1 H); 6.75 (d, 

1 H); 6.85 and 6.95 (both d, together 1 H); 7.35 (d, 1 H); 7.60 (dd, 1 H); 7.85 and 7.95 (both 
15 d, together 1 H); HPLC (method A): elution at 9.89 min; MS: Calc. for [iVI+HT: 407; Found: 

407. 

The title compound was transfen^d into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride In ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent v\^s 
20 removed In vacuo. 

C2oH27BriSl202*HCI»H20 (407.35»36.46#18.02) 
Calcd.: C 52.02; H 6.55; N 6.07; 
Found: C 51,55; H 6.42; N 6.60. 
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Example 3 (General procedure (A)) 

(E)-3-(4-Chlorophenyl)-1-((S)-2-((pyrrolldiri-1-yl>methyl)pyrrorid^ 



5 310 mg of the title cx)mpaund were synthesized as described for (£)-3-{4-bromophenyl)-1- 
((2S)-2-((pynx)lidin-1-yl)methyl)pynroIidln-1-yl)propenone, using (EH-chlorodnnamic acid 
instead of (£)-4*bromocinnamic add. 

HPLC (method A): elution at 9.04 min; MS: Cala for [M+H]*: 319; Found: 319. 
The title compound was transferred into Its hydrochloride salt, by dissolving it In ethyl acetate 
10 (5 ml). A 3.2 M solution of hydrogen chloride In ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved In ethanol (50 ml). The solvent was 
removed In vacuo. 

NMR (DMSO-de. 2 sets of signals) 51.80^2.15 (m. 8 H); 3.10, 3.20, 3.30, 3.45, and 3.55- 
3.85 (m, together 8 H); 4.40 and 4.75 (both m, together 1 H); 7.05 and 7.15 (both d, together 
15 1 H); 7.50 (m, 3 H); 7.80 and 7.90 (both d, together 2 H); 10.2 (br. 1 H). 

Example 4 (General procedure (A)) 

(£)-1-((S)-2-((PynroIidin-1-yl)methyl)pyrrolidin-1-yl)-3-(4-(trifluoromethyl)phen^^ 


160 mg of the title compound were synthesized as described for (E)-3-(4-bromophenyI)-1- 
20 ((2S)-2-((pyn^oIidin-1-yl)methyl)pyrrolldln-1-yl)propenone, using (E)-4-(trifluoro- 
methyl)cinnamic acid instead of (E>4-bromocinnamic add. 
HPLC (method A): elution at 9.58 min; MS: Calc. for [M+Hl*: 353; Found: 353. 



F 
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The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 

5 NMR (DMSO-de, 2 sets of signals) <yi .80-2.15 (m, 8 H); 3.10. 3.25, 3.30, 3.45, and 3.55- 
3.80 (all m, together 8 H); 4.40 and 4.80 (both m, together 1 H); 7.20 and 7.30 (both d, 
together 1 H); 7.70 and 7.75 (both d. together 1 H); 7.75 and 7.80 (both d. together 2 H); 
7.95 and 8.10 (both d. together 2 H); 10.25 (br, 1 H). 

Example 5 (General procedure (A)) 
10 . . (£)-3-(3-BromophenyI>-1-((S)-2-((pyrrolidin-1-yl)methyl)pyrrolidin-1-yl)propenone 


290 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
((2S>-2-((pyrrolidin-1-yl)methyl)pyn'olidin-1-yl)propenone, using (£)-3-bromocinnamic acid 
instead of (£)-4-bromodnnamic acid. 
15 NMR (CDCI3. 2 sets of signals) J 1.70-1.85 (m. 4 H); 1.90-2.20 (m, 5 H); 2.40-2.75 (m, 6 
H); 3.60 (t. 1 H); 4.15 and 4.40 (both m, together 1 H); 6.70 and 6.95 (both d, together 1 H); 
7.45 (m, 2 H); 7.60 (d, 1 H); 7.80 (t 1 H); HPLC (method A): elution at 9.10 min; MS: Calc. 
for [M+H]*: 363; Found: 363. 

The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
20 (5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 
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Example 6 (General procedure (A)) 

(£>3-(2-Bromophenyl)-1 -((S)-2-{(pynrolidii>1 -yI)methyl)pyrrolidin-1 -yl)propenone 



250 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
5 ((2S)-2-((pyrroIidin-1-yl)methyl)pyrrolidin-1-yl)propenone, using (£)-2-bromocinnamic acid 
instead of (£)-4-bromocinnamlc acid. 

NMR (CDCI3, 2 sets of signals) S 1 .50-1 .90 (m. 4 H); 1 .90-2.20 (m. 4 H); 2.50-2.85 (m. 6 
H); 3.55-3.80 (m, 2 H); 4.15 and 4.40 (both m, together 1 H); 6.65 and 6.85 (both d, together 
1 H);7.10-7.40 (m, 2 H); 7.50-7.70 (m, 2 H); 8.05 (d. 1 H); HPLC (method A): elution at 8.89 
10 min; MS: Calc. for [M+H]*: 363; Found: 363. 

The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 

15 Example 7 (General procedure (A)) 

(E)-3-(4-Methoxyphenyl)-1-((S)-2-((pyrrolrdin-1-yl)methyl)pyrrolidiri-1-yi)pro^ 


340 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
((2S)-2-((pynrolidin-1-yl)methyl)pynrolidln-1-yl)propenone. using (£)-4-methoxycinnamic acid 
20 instead of (E>4-bromocinnamlc add. 

NMR (CDCI3; 2 sets of signals) S 1 .80 (m, 4 H); 1 .90-2.10 (m, 3 H); 2.20 (m, 2 H); 2.45- 
2.80 (m, 5 H); 3.60 and 3.70 (both m, together 2 H); 3.85 (s, 3 H); 4.15 and 4.40 (both m, to- 
gether 1 H); 6.60 and 6.75 (both d, together 1 H); 6.90 (m, 2 H); 7.48 (d, 2 H); 7.64 and 7.65 
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(both d, together 1 H); HPLC (method A): elution at 7.91 min; MS: Calc. for [M+H]*: 315; 
Found: 315. 

The title compound was transferred Into its hydrochloride salt, by dissolving K in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
5 was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 

Example 8 (General procedure (A)) 

(£)-3-(3-Methoxyphenyl)-1 -((S)-2-((pyn^olidin-1 -yl)methyl)pyrrolidin-1 -yl)propenone • 



10 420 mg of the title compound were synthesized as descn1>ed for (£)-3-(4-bromophenyl)-1'" 

((2S)-2-((pyrrolldin-1-yl)methyl)pyrTDlldin-1-yI)propenone. using (E)-3-methoxydnnamic add 

instead of (£)^bromodnnamic add. 

NMR (CDCb; 2 sets of signals) S 1 .80 (m. 4 H); 1 .90-2.20 (m, 5 H); 2.45-2.80 (m, 5 H); 

3.60 and 3.70 (both m, together 2 H); 3.85 (s, 3 H); 4.15 and 4.40 (both m, together 1 H); 
15 6.70 and 6.85 (both d, together 1 H); 6.90 (dd, 1 H); 7.05 (s. 1 H); 7.15 (d, 1 H); 7.30 (m, 1 

H); 7.70 (d. 1 H); HPLC (method A): elution at 7.99 min; MS: Calc. for [M+Hf: 316; Found: 

315. 

The title compound was transferred into its hydrochloride salt, by dissolving jt in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
20 was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 

Example 9 (General procedure (A)) 

(£)-3-(4-Bromophenyl)-1-((R)-2-((pynx)lidin-1-yl)methyi)pyrrolidin-1-yl)propendne 
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520 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
({2S)-2-((pyrrolidin-1 -yl)methyl)pyrrolidin-1 -yl)propenone, using {Ryi -(fert-butoxycarbonyl)-2- 
pyrrolidinemethanol instead of (S)-1-(fert-butoxycarbonyl)-2-pyrroIidinemethanol. 

NIVIR (CDCI3. 2 sets of signals) 1.70-2.20 (m, 8 H); 2.45-2.80 (m. 6 H); 3.60 and 3.70 
5 (both m, together 2 H); 4.1 5 and 4.40 (both m, together 1 H); 7.70 and 7.90 (both d, together 
1 H); 7.40 (m, 2 H); 7.50 (m, 2 H); 7.65 (d, 1 H); HPLC (method A): elution at 9.05 min; MS: 
Calc. for [M+H]*: 363; Found: 363. 

The title compound was transfen-ed into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride In ethyl acetate (5 ml) was added. The solvent 
10 was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 

Example 1 0 (General procedure (A)) 

(£)-1-((R)-2-((Pyniolidin-1-yOmethy!)pyrrolidln-1-yl)-3-(4-trmuoromethylphenyl)propen 



15 352 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
((2S>-2-((pyn'olidin-1 -yl)methyl)pyn'olidin-1 -yl)propenone, using (/?)-1 -(terf-butoxycarbonyl)-2- 
pyn^olidinemethanol instead of (S)-1-(ferf-butoxycarbonyl)-2-pyn'olidlnemethanoI and (£)-4- 
trifluoromethylcinnamic add instead of (£)-4-bromodnnamIc add. 

NMR (CDCI3, 2 sets of signals) ^ 1.80 (m, 4 H); 1.90-2.20 (m. 4 H); 2.45-1.85 (m. 6 H); 

20 3.60 and 3.70 (both m. together 2 H); 4.15 and 4.40 (both m, together 1 H); 6.80 and 7.00 
(both d, together 1 H); 7.65 (AB, 4 H); 7.70 (d, 1 H); HPLC (method A): elution at 9.33 min; 
MS: Calc. for [M+H]*: 353; Found: 353. 

The title compound vi/as transfenred Into Its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
25 was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 
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Example 11 (General procedure (A)) 

(£)-3-(3-Chlorophenyl)-1-{(S)-2-^{pynrolidin-1-yl)methyl)pyrrolid^^ 



5 

340 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
((2S)-2-((pyrrolidin-1-yl)methyI)pyiTolldin-1-yl)propenone, using (£)-3-chlorocinnamlc add 
instead of (E)-4-bromoclnnamic acid. 

10 ^H-NMR (CDCI3, 2 sets of signals) 8 1.76 (m, 4 H); 1.85-2.15 (m, 4 H); 2.40-2.75 (m. 6 H); 
3.50-3.75 (m, 2 H); 4.15 and 4.40 (both m, together 1 H); 6.75 and 6.90 (both d, together 1 
H); 7.20-7.40 (m. 3 H); 7.50 (s, 1 H); 7.65 (d. 1 H). 

HPLC method A: elution at 8.82 min. 

15 

MS: calc. for [M+H]'': 319; found: 319. 

The title compound was transfenred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 mi) was added. The solvent 
20 was removed in vacuo. The residue was dissolved in ethanol (50 ml). ITie solvent was 
removed In vacuo. 

Example 12 (General procedure (A)) 

(£)-3-(3-FIuorophenyl)-1 -((S)-2-((pyrrolidin-1 -yl)methyl)pyrrolidin-1 -yi)propenone 

25 



* 
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210 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
((2S)-2-((pyrrolidin-1-yl)methyl)pyn'olidin-1-yl)propenone, using (£)-3-fluorocinnamic acid in- 
stead of (£}-4-t>romocinnamic add. 

5 

'H-NMR (CDCI3, 2 sets of signals) S 1.75 (m, 4 H); 1.90-2.10 (m, 4 H); 2.45-2.75 (m, 7 H); 
3.60 and 3.67 (t and d, together 2 H); 4.15 and 4.40 (both m, together 1 H); 6.70 and 6.90 
(both d. together 1 H); 7.05 (dt, 1 H); 7.20 (d, 1 H); 7.25-7.40 (m. 2 H); 7.65 (d, 1 H). 

10 HPLC method A: elution at 8.07 min. 

MS: calc. for [M+Hf: 303; found: 303. 

The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
15 (5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed In vacuo. 

Example 13 (General procedure (A)) 
20 (£)-3-(4-Fluorophenyl)-1-((S)-2-((pynrolidin-1-yl)methyl)pynrolidin-1-yl)propenone 


280 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- . 
25 ((2S)-2-((pyn-olidin-1 -yl)methy!)pyn'oIidin-1 "-yl)propenone, using (£)-4-fluorocinnamic acid in- 
stead of (£)-4-bromocjnnamic add. 

^H-NMR (CDCI3. 2 sets of signals) 8 1 .80 (m, 4 H); 1 .85-2.20 (m. 4 H); 2.40-2.75 (m. 6 H); 
3.55-3.75 (m. 2 H); 4.15 and 4.40 (both m. together 1 H); 6.65 and 6.80 (both d, together 1 
30 H); 7.05 (m, 2 H); 7.50 (m. 2 H); 7.65 (d, 1 H). 
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HPLC method A: elution at 8.05 min. 
MS: calc. for [M+Hf : 303; found: 303. 

5 

The title compound was transfenred into its hydrochioride salt, by dissolving It in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed In vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 


Example 14 (General procedure (A)) 

(£)-3-(BenzoI1.3Jdioxol-5-yl)-1-((S)-2-((pyn'oIidin-1-yl)methyl)pyrrolidin-1-yl)propeTO 


340 mg of the title compound were synthesized as described for (£)-3-{4-bromophenyi)-1- 
((2S)-2-((pyn'olidin-1 -yl)methyl)pyn-olidin-1 -yl)propenone, using (£>3-(ben2o[1 ,3]dioxol-5- 
yl)acrylic acid instead of (E)-4-bromocinnamicdcid. 


'H-NMR (CDCI3. 2 sets of signals) 5 1.80 (m, 4 H); 1.90-2.30 (m. 4 H); 2.45-2.80 (m. 6 H); 
3.55-3.75 (m. 2 H); 4.15-4.40 (both m, together 1 H); 6.00 (s, 2 H); 6.55 and 6.70 (both d, 
together 1 H); 6.80 (dd, 1 H); 7.00 (d, 1 H). 7.02 (s. 1 H); 7.60 (d, 1 H). 

25 HPLC method A: elution at 7.86 min. 

MS: calc. for [M+H]*: 329; found: 329. 

The title compound was transferred into its hydrochioride salt, by dissolving it in ethyl acetate 
30 (5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 


10 



15 


20 
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was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 

Example 15 (General procedure (A)) 
6 (£>3-(3,4-Dimethoxyphenyl)-1 -((S)-2-({pyrrolidin-1 -yl)methyl)pyrrolidin-1-yl)propenone 


240 mg of the title compound were synthesized as desaibed for (E)-3-(4-bromophenyl)-1- 
1 0 ((2S)-2-((pyrrolidin"1 -yl)methyl)pyrroIldln-1 -yl)propenone, using (£)-3,4-dimethoxycinnamic 
add instead of (£>4-bromocinnamlc acid. 

^H-NMR (CDCI3, 2 sets of signals) 8 1.75 (m. 4 H); 1.85-2.20 (m, 4 H); 2.45-2.75 (m. 6 H); 
3.55-3.75 (m, 2 H); 3.90 (s, 6 H); 4.15 and 4.40 (both m. together 1 H); 6.55 and 6.70 (both 
15 d, together 1 H); 6.85 (dd. 1 H); 7.05 (d, 1 H); 7.10 (dd, 1 H); 7.55 (d. 1 H). 

HPLC method A: elution at 7.60. 

MS: calc. for [M+Hl*: 345; found: 345. 

20 

The title compound was transfen^ed into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 


Example 16 (General procedure (A)) 

(£)-3-(2,4-Dimethoxyphenyl)-1-((S)-2-((pyrrolidin-1-yI)methyl)pynrolidin-1-yl)propenone 



WO03/06441J PCT/DK03/00048 
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320 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
5 ({2S)-2-((pyrroiidin-1 -yl)methyl)pyn-olidin-1 -yl)propenone. using (£)-2,4-dimetho;^cinnamic 
add instead of (E>-4-bromocinnamic add. 

^H-Ni^R (CDCI3, 2 sets of signals) 5 1 .75 (m, 4 H); 1 .85-2.20 (m. 4 H); 2.45-2.75 (m, 6 H); 
3.50-3.75 (m. 2 H); 3.82 (s, 3 H); 3.85 (s, 3 H); 4.15 and 4.40 (both m. together 1 H); 6.45 (m, 
10 2 H); 6.75 and 6.90 (both d, together 1 H); 7.45 (dd, 1 H); 7.85 and 7.90 (both d, together 1 
H). 

HPLC method A: elution at 8.47 min. 

1 5 MS: caia for [IVI+Hr: 345; found: 345. 

The title compound was transferred into its hydrochloride salt, by dissolving ft in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed /n vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
20 removed in vacuo. 


Example 17 (General procedure (A)) 

(e;-3-(4-Bromo-2-fluorophenyl)-1-((S)-2-((pyrrolidin-1-yI)methyl)pyrrolidin-1-yl)propenone 



25 


V 
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390 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
((2S)-2-((pyrrolidin-1 -yl)methyl)pyrrolidln-1-yl)propenone, using (iE)-4-bormo-2-fluorocinnamlc 
acid instead of (£)-4-bromodnnamic add. 

5 

^H-NMR (CDCI3. 2 sets of signals) 8 1.75 (m, 4 H); 1,85-2.20 (m. 4 H); 2.35-2.75 (m, 6 H); 
3.50-3.75 (m, 2 H); 4.15 and 4.40 (both m, together 1 H); 6.85 and 7.05 (both d. together 1 
H); 7.25-7.45 (m, 3 H); 7.65 and 7.70 (both d, together 1 H). 

10 HPLC method A: elution at 9.27 min. 

MS: calc. for [M+Hr: 381; found: 381. 

The title compound was transferred into Its hydrochloride salt, by dissolving it in ethyl acetate 
15 (5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved In ethanol (50 ml). The solvent was 
removed in vacuo. 

Example 18 (General procedure (A)) 
20 (£)-1-((S)-2-((Pyrrolidin-1-yl)methyl)pyrroIidin-1-yl)-3-(4-(trifluoromethoxy)phenyl)pr^^ 



25 98 mg of the title compound were synthesized as described for (E)-3-(4-bromophenyl>1- 
((2S)-2-((pyrrol[dIn-1-yl)methyl)pynrolidin-1-yl)propenone, using (£)-4- 
trifluoromethoxycinnamic add instead of (E)-4-bromocinnamic acid. 
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^H-NMR {CDCI3, 2 sets Of Signals) 5 1.80 (m, 4 H); 1.85-2.20 (m, 4 H); 2.40-2.80 (m, 6 H); 
3.55-3.75 (m, 2 H); 4.15 and 4.40 (both m, together 1 H); 6.70 and 6.85 (both d. together 1 
H); 7.20 (d. 2 H); 7.55 (d, 2 H); 7.65 (d. 1 H). 

5 HPLC method A: elutlon at 9.75 min, 

MS: calc. for [M+Hr: 369; found: 369. 

The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
10 (5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 

Example 1 9 (General procedure (A)) 
15 (£)-3-(4-(Dlmethylamlno)phenyl)-1-((S)-2-((pyrrolkJln-1-yl)methyl)pyrrolW^^ 


74 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1-((S)- 
20 2-((pyrrolidin-1 -yl)methyl)pynrolidln-1 -yl)propenone, using (£>4-(dimethylamino)clnnamic add 
instead of (£>4-bromocinnamlc add. 

^H-NMR (CDCI3, 2 sets of signals) S 1,50-2.15 (m, 8 H); 2.45-2.80 (m, 6 H); 3.00 (s, 6 H); 
3.60 and 3.65 (both m, together 2 H); 4.15 and 4.45 (both m. together 1 H); 6.50 and 6.65 
25 (both d, together 1 H); 6.67 (m. 2 H);7.40 (d, 2 H); 7.65 (d. 1 H). 

HPLC method A: elutlon at 7.23 min. 

MS: calc. for [M+H]*: 328; found: 328. 



CH 


'3 
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The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 

Example 20 (General procedure (A)) 

(E)-3r{4-Bromophenyl)-H(S)-2-{{piperidin-1 -yl)methyl)pynrolidin-1 ^ 


8.3 9 of 1-{{(S)-pyrrolid!n-2-yl)methyI)piperidine were synthesized as desribed for {S)-2- 
((pyn:olidin-1-yl)methyl)pyrrolidne, using piperidine instead of pyn'olidine. 

IH-NMR (CDCI3, free base) 5 1.30 (m, 1 H); 1.40 (m. 2 H); 1.55 (m. 4 H); 1.75 (m, 2 H); 1.90 
(m, 1 H); 2.30 (m. 2 H); 2.35 (m, 2 H); 2.50 (m, 2 H); 2.65 (br. 1 H); 2.90 (m. 1 H); 3.00 (m. 1 
H); 3.25 (m, 1 H). 



Stepi: 


1 -{{(S)-Pyrrolidin-2-yl)methyl)piperidine 



Step 2: 
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520 mg of the title compound were synthesized as described for (E)-3-(4-bromophenyl)-1- 
((S)-2-((pyrrolidin-1-yl)methyl)pyrrolidin-1-yl)propenone, using 1-(((S)-pyrrolldin-2- 
yl)methyl)piperidine instead of (S)-2-((pyrrolidin-1-yl)methyl)pyrrolidne. 

5 1H-NMR (CDCI3. 2 sets of signals) 8 1.45 (m, 2 H); 1,55 (m. 4 H); 2.85-2.10 (m, 4 H); 2.15- 
2.70 (m, 6 H); 3.55-3.75 (m, 2 H); 4.15 and 4.40 (both nn, together 1 H); 6.70 and 6.95 (both 
d. together 1 H); 7.40 (d, 2 H); 7,50 (d, 2 H); 7.60 (d, 1 H). 

HPLC method A: elution at 9.48 min. 

10 

MS: calc. for [M+H]+: calcd. 377; found: 377. 

The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
IS was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 

Example 21 (General procedure (A)) 

(£)-3-(4-Chlorophenyi)-1-((S)-((2-piperidln-1-yl)methyI)pyrrolidin-1-yl)propenone 

20 


220 mg of the title compound were synthesized as described for (E)-3-(4-bromophenyi)-1- 

25 ((S>-2-((pyn'olidin-1-yl)methyl)pyrrolidin-1-yl)propenone, using 1-(((S)-pyrrolidin-2- 
yl)methyl)piperidine instead of {S)-2-((pyrrolidin-1-yl)methyl)pyrrolidine and (£>4- 
chlorocinnamic add instead of (£)-4-bromocinnamic add. 
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'H-NMR (CDCI3, 2 sets of signals) 5 1.45 (m, 2 H); 1.55 (m, 4 H); 1.80-2.10 (m, 4 H); 2.15- 
2.70 (m, 6 H); 3.50-3.75 (m, 2 H); 4.15 and 4.40 (both m. together 1 H); 6.70 and 6.90 (both 
d. together 1 H); 7.35 (d. 2 H); 7.45 (d, 2 H); 7.65 (d. 1 H). 

5 HPLC method A: elution at 9.37 min. 

MS: calc. for[M+Hr: 333; found: 333. 

The title compound was transfen-ed into its hydrochloride salt, by dissolving it in ethyl acetate 
10 (5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 

Example 22 (General prooedure (A)) 
15 (£)-1-((S)-2-((Piperidin-1-yl)methyl)pyrrolidin-1-yl)-3-(4-(trifluoromethyl)phenyl)p 


130 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
20 ((S)-2-((pyrrolidin-1-yl)methyl)pyrrolidin-1-yl)propenone, using 1-(((S)-pyrrolidin-2- 
yl)methyl)piperidine instead of (S)-2-((pyrrolidln-1-yl)methyl)pynrolidine and (£)-4- 
(trifluoromethyl)cinnamic acid Instead of (£)-4-bromodnnamic acid. 

*H-NMR (CDCIg, 2 sets of signals) 5 1.40 (m. 2 H); 1.55 (m, 4 H); 1.80-2.10 (m, 4 H); 2.15- 
25 2.70 (m, 6 H); 3.55-3.75 (m. 2 H); 4.15 and 4.40 (both m, together 1 H); 6.80 and 7.05 (both 
d, together 1 H); 7.60 (m, 4 H); 7,70 (d, 1 H). 



F 


HPLC method A: elution at 9,87 min. 
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MS: calc. for [M+H]*: 367; found: 367. 

The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
5 (5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed //) vacuo. 

Example 23 (General procedure (A)) 
10 (£)-3-(3-Bromophenyl)-1-((S)-2-((piperidin-1-yl)methyl)pyrrolidin-1-yl)propenone 


15 140 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
((S)-2-((pynrolidln-1-yl)methyl)pyn-olidin-1-yl)propenone, using 1-(((S)-pyrrolldin-2- 
yl}methyl)plperidlne instead of (S)-2-((pyn^olidIn-1-yl)methyl)pynolidine and (£)-3- 
bronrK>cInnamlc acid instead of (£)-4-bromocinnamic add. 

20 'H-NMR (CDCU, 2 sets of signals) 5 1.45 (m, 2 H); 1.60 (m. 4 H); 1.80-2.10 (m, 4 H); 2.15- 
2.70 (m» 6 H); 3.50-3.75 (m. 2 H); 4.15 and 4.40 (both m, together 1 H); 6.70 and 6.95 (both 
d, together 1 H); 7.25 (m. 1 H); 7,45 (m, 1 H); 7.60 and 7.61 (both d, together 1 H); 7 JO (m. 
1 H). 

25 HPLC method A: elution at 9.60 min. 
MS: calc. for [M+H]*: 377; found: 377. 

The title compound was transfen-ed Into its hydrochloride salt, by dissolving it in ethyl acetate 
30 (5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
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was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 

Example 24 (General procedure (A)) 
5 (£)-3-(4-Methoxyphenyl)-l-((S)-2-((piperidin-1-yl)me%l)pyrrolidin-1^ 


10 160 mg of the title compound were synthesized as desaibed for (£>3-(4-bromophenyl)-1- 
((S)-2-'((pynrolidin-1-yl)methyl)pyrrolidin-1 -yl)propenone, using 1 -(((S)-pyn'olidin-2- 
yl)methyl)piperidine instead of (S>-2-((pyrrolidin-1-yl)methyl)pyiTOlidlne and (£)-4- 
methoxycinnamic add instead of (E)-4-bromocinnamic acid. 

15 ^H-NMR (CDCI3, 2 sets of signals) 5 1 ,45 (m. 2 H); 1 .55 (m. 4 H); 1 .85-2.1 0 (m, 4 H); 2,15- 
2.70 (m, 6 H); 3.55-3.75 (m. 2 H); 3.85 (s, 3 H); 4.15 and 4.40 (both m, together 1 H); 6.60 
and 6.75 (both d, together 1 H); 6.90 (m, 2 H); 7.50 (d. 2 H); 7.65 (d. 1 H). 

HPLC method A: eiufion at 8.61 min. 

20 

MS: calc. for [M+Hl*: 329; found: 329. 

The title compound was transfenred Into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
25 was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 
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Example 25 (General procedure (A)) 

(£)-3-(3,4-Dlmethoxyphenyl)-1 -((S)-2-((piperidin-1 -yl)methyl)py^^^ 



190 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
((S)-2-({pynrolldln-1-yi)methyl)pyrrolidln-1-yl)propenone, using 1-({(S)-pynolidln-2- 
yl)methyl)piperid[ne instead of (S)-2-((pynrolidin-1-yl)methyl)pyrrolidine and (E)-3,4- 
1 0 dimethoxycinnamic add instead of (£)-4*bromocinnamic acid. 

^H-NMR (CDCb, 2 sets of signals) 5 1,40 (m, 2 H); 1 .55 (m. 4 H); 1.80-2.10 (m, 4 H); 2.15- 
2.70 (m, 6 H); 3.50-3.75 (m. 2 H); 3.90 (s, 6 H); 4.15 and 4.40 (both m, together 1 H); 6.55 
and 6.75 (both d, together 1 H); 6.85 (m, 1 H); 7.10 (AB. 2 H); 7.65 (d, 1 H). 

15 

HPLC method A: elution at 8.00 min. 

IVIS: calc. for [M+H]*: 359; found. 359. 

20 The title compound was transfenred Into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 


Example 26 (General procedure (A)) 

(£)-3-(4-Chloro-3-nitrophenyl)-1-((S)-2-((piperidin-1-yl)methyl)pynrolidin-1-yl)propenone 
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200 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
5 ((S)-2-((pyrrolidln-1 -yl)methyl)pyrrolIdin-1 -yl)propenone, using 1 -(((S)-pyrroIidin-2^ 

y))methyl)piperidine instead of (S)-2-((pynrolidin-1-yl)methyl}pynroIidine and {EyA^hloro-Z- 
nitrodnnamic acid instead of (£>4-bromocinnamic acid. 

^H-NMR (CDCI3, 2 sets of signals) 5 1.45 (m, 2 H); 1.55 (m. 4 H); 1.85-2.10 (m, 4 H); 2.15- 
10 2.70 (m, 6 H); 3.55-3.75 (m, 2 H); 4.15 and 4.40 (both m, together 1 H); 6.75 and 7.05 (both 
d, together 1 H); 7.50-7.70 (m. 2 H); 8.00 and 8.05 (both s, together 1 H). 

HPLC method A: elution at 9.19 min. 

15 MS: calc. for [M+H]*: 377; found: 377. 

The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
20 removed in vacuo. 

Example 27(General procedure (A)) 

(£)-1 -((S)-2-((Piperidin-1 -yl)methyl)pyrrolidin-1 -yl)-3-(4-(trifluoromethoxy)phenyl)propenonB 
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370 mg of the title compound were synthesized as described for {£)-3-(4-bromophenyl)-1- 
5 ((S)-2-((pyrroIidin-1-yl)methyl)pyrrolidin-1-yl)propenone, using 1-(((S)-pyrroIidin-2- 
yl)methyl)plperldine instead of (S)-2-((pyrrolidin-1-yI)methyl)pyrroIidine and (£)-4- 
(trifluoromethoxy)cinnamlc acid instead of (£>4-bromocinnamic acid. 

^H-NIVIR (CDCI3, 2 sets of signals) 5 1.45 (m, 2 H); 1.55 (m, 4 H); 1.85-2.10 (m, 4 H); Z15- 
10 2.70 (m, 6 H); 3.50-3.75 (m, 2 H); 4.15 and 4.40 (both m, together 1 H); 6.70 and 6,90 (both 
d. together 1 H); 7.20 (d, 2 H); 7.55 (d. 2 H); 7.65 (d, 1 H). 

HPLC method A: elutbn at 10.11 min. 

15 MS: calc. for [M+H]': 383; found: 383. 

The title compound was transfen^ed Into tts hydrochloride salt, by dissolving It in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
20 removed in vacuo. 

Example 28(General procedure (A)) 

(£)-3-(Biphenyl-4-yl)-1-((S)-2-((pyrrolidin-1-yl)methyl)pynrolidin-1-yl)pr^^ 

25 
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180 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
5 ((S)-2-((pyrroIidin-1 -yl)methyt)pyrrolidin-1 -yl)propenone, using {£)-3-(blphenyl-4-yl)acrylic 
add instead of (£>4-bromocinnaniic add. 

^H-NMR (CDCIa, 2 sets of signals) S 1,70-2.20 (m, 8 H); 2.45-2.80 (m. 6 H); 3.60 and 3.70 (t 
and m, together 2 H); 4.20 and 4.40 (both m, together 1 H); 6.75 and 6.90 (both d» together 1 
10 H); 7.30-7.50 (m, 3 H); 7.60 (m. 6 H); 7.75 (d, 1 H). 

HPLC method A: elution at 10.26 min. 

MS: calc. for [M+H]*: 361; found: 361. 

15 

The title compound was transfenred into its hydrochloride salt, by dissolving It in ethyl acetate 
(5 mi). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 

20 

Example 29(General procedure (A)) 

4-[(£)-3-Oxo-3-((S)-2-((pynroIidin-1-yl)methyl)pyrrolidin-1-yI)propenyl]ben2onitrile 
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180 mg of the title compound were synthesized as described for (£)-3-<4-bromophenyl)-1- 
5 ((S)-2-((pyrrolidin-1-yI)methyl)pyrrolidin-1-yl)propenone, using (£)-4-cyanodnnamic acid in- 
stead of (E)-4-bromoclnnamib add. 

^H-NMR (CDCI3. 2 sets of signals) 8 1.75 (m, 4 H); 1.85-2.20 (m. 4 H); 2.40-2.75 (m, 6 H); 
3.55.3.75 (m. 2 H); 4.15 and 4.40 (both m, together 1 H); 6.80 and 7.00 (both d. together 1 
10 H); 7.55-7.70 (m, 5 H). 

HPLC method A: elufion at 7.46 min. 

MS: calc. for [M+Hf: 310; found: 310. 

15 

The title compound was transfenred into its hydrochioride salt, by dissolving it in ethyl acetate 
(5 mi). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added* The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed In vacuo. 

20 

Example 30(General procedure (A)) 


(3-Chlorobenzo[blthien-2-yI)-((S)-2-((pyrrolidin-l-yl)methyl)pyrroljdin-1-yl)methanone 
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130 mg of the title compound were synthesized as described for (E)-3-(4-bromophenyl)-1- 
5 ((S>-2-((pyn-olidin-1 -yl)methyl)pyn-oIidin-1 -yl)propenone, using 3-chloroben2o[b]thiophene-2- 
carboxylic acid instead of (£)-4-bromocinnamlc acid. 

^H-NMR (CDCI3. 2 sets of signals) 5 11.35-2.15 (m. 8 H); 2.20-3.00 (m, 6 H); 3.30-3.80 (m. 2 
H); 4.5-4.55 (m. 1 H); 7.45 (m, 2 H); 7.80 (m, 2 H). 

10 

HPLC method A: elution at 8.82 min. 

I\^S: calc. for [l\/l+H3\ 349; found: 349. 

15 The title compound was transfenred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissoh^ed in ethanol (50 ml). The solvent was 
removed in vacuo. 


20 


Example 31 (General procedure (A)) 

(3-Methoxyben2o[blthien-2-yl)-((S)-2-((pyrrolidin-1-yl)methyl)pyrrolidin-1-yO 
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310 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
5 {(S)-2-{(pyrrolidin-1 -yl)methyl)pyrrclidin-1 -yl)propenone, using 3-methoxyben2o[b]thiophene- 
2-carboxylic acid instead of (£>4-bromocinnamic acid. 

^H-NIV1R (CDCIa, 2 sets of signals) S 1.40-2.95 (m, 14 H); 3.45-3.75 (m. 2 H); 4.05 (s, 3 H); 
4.25-4.55 (m, 1 H); 7,40 (nn. 2 H); 7.75 (m. 2 H). 

10 

HPLC method A: eluUon at 8.55 min. 

MS: calc. for [M+H]*: 345; found: 345. 

15 The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed /n vacuo. 

20 Example 32(General procedure (A)) 

(Benzo[b]thlen-2-yl)-((S)-2-((pyn'olidln-1-yl)methyl)pynrolidin-1-yl)methanone 
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130 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
5 ((S)-2-((pyrrolidin-1-yl)methyl)pyrrolIdln-1-yl)propenone, using ben2o[b]thiophene-2- 
carisoxylic add instead of (£>4-bromocinnamic acid. 

^H-NiWIR (CDCI3, 2 sets of signals) 5 1.55-1.85 (m. 4 H); 1.85-2.15 (m. 4 H); 2.60 (m. 5 H); 
2.80 (m, 1 H); 3.85 (m. 2 H); 4.55 (m, 1 H); 7.40 (m, 2 H); 7.70 (m. 1 H); 7.85 (m, 2 H). 

10 

HPLC method A: elution at 8.35 min. 

MS: calc. for [M+Hf: 315; found: 315. 

15 The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 1^ solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed In vacuo. 

20 Example 33(General procedure (A)) 

(5-Chloroben2of uran-2-yl)-((S)-2-((pyrrolidin-1 -yl)methyl)pyn'olldin-1 -yl)methanone • 
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400 mg of the title compound were synthesized as described for (£)-3-(4-bronnophenyl)-1- 
{(S)-2-((pyrrolidin-1-yl)methyl)pyrrolidin-1-yl)propenone. using 5-chloroben2oIblfurane-2- 
5 carboxylic acid instead of (£}-4-bromocinnamic acid. 

^H-NIVIR (CDCI3, 2 sets of signals) 5 1.70 (m, 4 H); 1.85-2.90 (m, 10 H); 3.65-4.10 (m, 2 H); 
4.50 and 4.85(both m, tpgether 1 H); 7.30-7.50 (m, 3 H); 7.65 (s, 1 H). 

10 HPLC method A: elution at 8.62 min. 

MS: calc. for [M+H]*: 333; fburid: 333. 

The title compound was transferred Into its hydrochloride salt, by dissolving it In ethyl acetate 
15 (5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in \mcuo. 

Example 34(6eneral procedure (A)) 

20 

(7-<Ethoxy)ben2X)furan-2-yl)-((S)-2-<(pynx5lidin-1-yl)methyl)pyrroIidin-1-yl)metha 


25 340 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
((S)-2-((pyn'olidin-1-yl)methyl)pyrrolidin-1-yl)propenone, using 7-(ethoxy)ben2o[b]furane-2- 
carboxylic add instead of (£)-4-bromocinnamicadd. 
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^H-NMR (CDCI3, 2 sets of signals) 5 1.50 (t, 3 H); 1.60-1.85 (m, 4 H); 1.85-2.15 (m, 4 H); 
2.15-2.90 (m, 6 H); 3.70 (m, 1 H); 3.90 and 4.05 (both m. together 1 H); 4.20 (m, 2 H); 4.50 
and 5.00 (both m. together 1 H); 6.85 (d. 1 H); 7.10-7.30 (m, 2 H); 7.30-7.55 (m, 1 H). 

5 HPLC method A: elution at 8.67 min. 

MS: calc. for [M+H]*: 343; found: 343. 

The title compound was transfenred into its hydrochloride salt, by dissolving it in ethyl acetate 
10 (5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 

Example 35(General procedure (A)) 

(£)-3-(4-(Methylsulfonyl)phenyl)-1-((S>-2-((pynx>lidin-1-yl)methyl)pyrrolldin-1-^ 



0"^CH3 


20 Step1: 


(£)-3-(4-(Methylsulfonyl)phenyl)acrylic acid ethyl ester 



25 


wo 03/064411 


PCT/DK03/00048 


68 

Potassium tert-butoxide (10.96 g, 98 mmol) in tetrahydrofuran (60 ml) was added portionwise 
to a solution of triethyl phosphonoacetate (21.91 g, 98 mmol) in tetrahydrofuran (150 ml). 
The reaction mixture was stinted for 40 min at room temp. A solution of 4- 
5 (methylsulfonyl)benzaldehyde (Acros no.: 42490-0025; 1 0.0 g, 54 mrhol) in tetrahydrofuran 
(60 ml) was added dropwise. The reaction mixture was stirred for 1 h at room temp. It was 
diluted with ethyl acetate (500 ml) and washed with 1 N hydrochloric acid (300 ml): The 
aqueous phase was extracted with ethyl acetate (2 x 100 ml). The combined organic layers 
were dried over magnesium sulphate. The solvent was removed in vacuo. The crude product 
1 0 was purified by crystallization from ethyl acetate/heptane to give 4.3 g of (£)-3-(4- 
(methylsulfonyl)phenyl)acrylic acid ethyl ester. 

^H-NMR (CDCIs) 5 1 .35 (t, 3 H); 3.10 (s. 3 H); 4.30 (q, 2 H); 6.55 (d, 1 H); 7.70 (m. 3 H); 7.95 
(d2H). 

15 

Step 2: 

(E)-4-Methylsulfonylcinnamic acid 

20 



A solution of (E)-3-(4-(methylsulfonyl)phenyl)acrylic add ethyl ester and lithium hydroxide in 
dioxane/water (100 ml/100 ml) was stirred for 16 h at room temp. It was washed with tert- 
25 butyl methyl ether (200 ml). The aqueous phase was acidified with a 10% aqueous solution 
of sodium hydrogensulfate until pH 2. The precipitation was isolated by filtration and dried in 
vacuo. The residue was suspended in ethanol (100 ml). The solvent was removed. The latter 
procedure was repeated once to give 2.74 g of crude (£)-4-methytsulfonylcinnamic add 
which was used in the next step without further purification. 

30 
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'H-NMR (DMSO-de) 5 3.25 (s, 3 H); 6.70 (d, 1 H); 7.65 (d, 1 H); 7.95 (AB, 4 H); 12.60 (br, 1 
H). 

5 Step 3 

340 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
((S>-2-((pyiTolidin-1 -yl)methyl)pyrrolidin-1 -yl)propenone, using (E)-4-methylsulfonyIcinnamic 
add instead of (£)-4-bromocinnamic acid. 

10 

^H-NMR (CDCIa. 2 sets of signals) 8 1.75 (m. 4 H); 1 .85-2.20 (m. 4 H); 2-45^2.80 (m. 6 tH); 
3.05 (s. 3 H); 3.55-3.80 (m. 2 H); 4.10 and 4.40 (both m. together 1 H); 6.85 and 7.05 (both 
d. together 1 H); 7.65 (m, 3 H); 7.95 (d. 1 H). 

1 5 HPLC method A: elution at 6.58 min. 

MS: calc. for pvl+H]"^: 363; found: 363. 

The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
20 (5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was' 
removed in vacuo. 

Example 36(General procedure (A)) 

25 

(£)-3-<4-Chlorophenyl)-1-(2-((pym)lidin-1-yl)methyl)piperidin-1-yl)propenone 
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140 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
((S)-2-((pyn^olidin-1-yl)methyl)pyn'olidin-1-yl)propenone, using {£)-4-chlorocinnamic acid in- 
stead of (E)-4-bromocinnannic acid and 2-fomiylpiperidine-1-carboxylic acid tert-butyl ester 
5 instead of (S)-2-fon7)yIpyn'olidine-1 -carboxylic acid tert-butyl ester. 

^H-NMR (CDCI3, 2 sets of signals) 8 1.35-1.95 (m, 10 H); 2.40-2.90 and 3.20 {both m, to- 
gether 7 H); 3.90 and 4.25 (both m, together 1 H); 4.60 and 5.05 (both m, together 1 H); 6.90 
(d, 1 H); 7.35 (d, 2 H); 7.45 (d. 2 H); 7.55 (d. 1 H). 

10 

HPLC method A: elution at 1 2.39 min. 

MS: calc. for [M+H]*: 333, found: 333. 

15 The title compound was transfenred into its hydrochloride salt, by dissolving It in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed In vacuo. 

20 Example 37(General procedure (A)) 

(£)-3-(4-Bromophenyl)-1-(2-((pynrDlidin-1-yl)methyl)plperidin-1-yl)propenone ■ 



25 

90 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1-((S>- 
2-((pyn-olidin-1 -yl)methyl)pyrnDlidin-1 -yl)propenone, using 2-fonnylpiperidine-1-carboxylic 
acid tert-butyl ester instead of {S)-2-fomiylpyrrolidine-'1 -carboxylic acid tert-butyl ester. 
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^H-NMR (CDCI3, 2 sets of signals) 135-1.90 (m, 10 H); 2.40-2.90 (m, 7 H); 3.90 and 4.25 
(both m. together 1 H); 4.60 and 5.05 (both m. together 1 H); 6.95 (d. 1 H); 7.35 (d, 2 H); 
7.45-7.65 (m,3H). 

5 HPLC method B: elution at 4.28 min. 

MS: calc. for [M+Hf: 377; found: 377. 

The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
10 (5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 


Example 38(General procedure (A)) 

15 

(E)-1K2-((Pyn-oIidln-1-yl)methyl)piperidln-1-yl)-3-(4-(trmuoromethyl)phenyl)pr 



20 

130 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
((S)-2-((pynrolidin-1-y!)methyl)pyn'olidin-1-yl)propenone, using (£)-4-(trifluoromethyl)cinnamic 
acid Instead of (£)-4*bromocinnamic add and formylpiperidine-1-carboxyiic acid tert-butyl 
ester instead of (S)-2-formylpyn'olidine-1-carboxylic acid tert-butyl ester. 

25 

^H-NIVIR (CDCI3, 2 sets of signals) 5 1.40-1.95 (m. 10 H); 2.45-2.85 (m, 7 H); 3.90-4.25 (both 
m, together 1 H); 4.60 and 5.00 (both m. together 1 H); 7.00 (d, 1 H); 7.55-7.65 (m, 5 H). 
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HPLC method B: elutlon at 4.44 min. 

MS: calc. for [M+Hr: 367; found. 367. 

5 The title compound was transferred into Its hydrochloride salt, by dissolving It in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo, 

10 . Example 39(General procedure (A)) 

(£)-3-(4-Methoxyphenyl)-1 -(2-((pynrolidin-1 -yl)methyl)piperidin-1 -yl)propenone 


15 

100 mg of the title compound were synthesized as described for (£>-3-(4-bromophenyl)-1- 
((S)-2-{(pyrrolidin-1-yl)methyl)pyrrolidin-1-yl)propenone, using (£)-4-chlorocinnamic acid in- 
stead of (£)-4-bromocinnamic acid and 2-fomiylpiperidine-1-carboxylic add tert-butyl ester 
instead of (S)-2-fonmylpyrTolidine-1-carboxylic acid tert-butyl ester. 

20 

^H-NMR (CDCI3. 2 sets of signals) S 1.30-1.95 (m, 10 H); 2.40-3.20 (m, 7 H); 3.85 (s. 3 H); 
4.00 and 4.25 (both m, together 1 H); 4.60 and 5.00 (both m, together 1 H); 6.80 (d, 1 H); 
6.90 (d. 2 H); 7.45 (d, 2 H); 7.60 (d, 1 H). 

25 HPLC method B: elution at 3.79 min. 

MS: calc. for [M+H]*: 329; found: 329. 



CK 


'3 
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The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 mi). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed In vacuo. 

5 

Example 40(6eneral procedure (A)) * 

(£)-1-((S)-({2-Pynnolidin-1-yl)methyl)pyrroIidin-1-yl)-3-{thien-2-yl)propenone 



10 

160 mg of the title compound were synthesized as described for (E)-3-(4-bromophen^)-1- 
((5)-2-((pyrrolidin-1-yl}methyl)pyrrolidin-1-yl)propenone, using (E)-3-(thien-2-yl)acrylic add 
instead of (£)-4-bromocinnamlc add. 

15 

^H-NMR (CDCI3, 2 sets of signals) 5 1 .80 (m, 4 H); 1 .85-2.15 (m, 4 H); 2.35-2.75 (m. 6 H); 
3.50-3.70 (m, 2 H); 4.10 and 4.35 (both m. together 1 H); 6.52 and 6.65 (both d, together 1 
H); 7.05 (m. 1 H); 7.20 (m, 1 H); 7.30 (m, 1 H); 7.80 (d. 1 H). 

20 HPLC method A: elution at 7.34 min. 

MS: calc. for IM+H]*: 291 ; found: 291 . 

The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
25 (5 ml). A 3.2 M solution of hydrogen chloride In ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 
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Example 41 (General procedure (A)) 
(£>1-((S)-2-((PyiTolidin-1-yl)methyl)pyrrolIdin-1-yl)-3Kthien-^^ 



5 

100 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
((S)-2-((pyn-olidin-1-yI)methyI)pyrroIidin-1-yl)propenone, using (£)-3-(thien-3-yl)acfylfc add 
instead of (£)-4-bromocinnamic add. 

10 

^H-NMR (CDCI3, 2 sets of signals) 5 1 .75 (m, 4 H); 1 .85-2.20 (m, 4 H); 2.40-2.80 (m, 6 H); 
3.50-3.75 (m, 2 H); 4.15 and 4.40 (both together 1 H); 6.55 and 6.70 (both d, together 1 
H); 7.20-7.35 (m. 2 H); 7.45 (m. 1 H); 7.70 (dd. 1 H), 

15 HPLC method A: elution at 7.32 min. 

MS: calc. for (M+Hf: 291 ; found: 291 . 

The title compound was transfen-ed into Its hydrochloride salt, by dissolving It In ethyl acetate 
20 (5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 

Example 42(General procedure (A)) 

25 

(£)-3-(Furan-2-yl)-1-((S)-2-((pynrolidin-1-yl)methyl)pyrrolidln-1-yl)propenone 
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10 


15 


20 


78 mg of the title compound were synthesized as described for (E)-3-(4-bromophenyl)-1-((S)- 
2-((pyrrolidln-1-yl)methyl)pyrrolidin-1-yl)propenone, using (£)-3-(furan-2-yl)aGrylic acid in- 
stead of (£H-bromocinnamlc add. 

^H-NMR (CDCI3. 2 sets of signals) 5 1.70 (m, 4 H);.1,85-2.20 (m, 4 H); 2.40-2.80 (m, 6 H); 
3.50-3.75 (m, 2 H); 4.15 and 4.40 (both m, together 1 H); 6.45 (m, 1 H); 6.55 (m, 1 H); 6.65 
and 6.75 (both d, together 1 H); 7.45 (m, 2 H). 

HPLC method A: elution at 6.78 min. 

MS: cala for [M+H]*: 275; found: 275. 

The title compound was transfenred into its hydrochloride salt/by dissolving it In ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride In ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 

Example 43(General procedure (A)) 

(£)-3-(Furan-3-yl)-1-((S)-2-((pyrroIidin-1-yl)methyl)pynrolidin-1"yl)propenone 



25 


wo 03/064411 


PCT/DK03/00048 


76 


190 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyI)-1- 
((S)-2-((pyrrolidin-1-yl)methyl)pyrrolidin-1-yl)propenone, using (£)-3-(furan-3-yl)acrylic acid 
instead of (£)-4-brornocinnamic acid. 

5 

'H-NMR (CDCI3. 2 sets of signals) 5 1 .75 (m, 4 H); 1 .85-2.20 (m. 4 H); 2.40-2.75 (m. 6 H); 
3.45-3.70 (m, 2 H); 4.10 and 4.35 (both m. together 1 H); 6.45 and 6.55 (d and m, together 2 
H); 7.40 (s. 1 H): 7.55-7.65 (m. together 2 H). 

10 HPLC method A: elution at 6.66 min. 

MS: cala for [IVI+Hr: 275; found: 275, 

The title compound was transferred into Its hydrodiforide salt, by dissoMng It in ethyl acetate 
15 (5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 

Example 44(General procedure (A)) 

20 

Methanesulfonlc acid 4-[(£)-3-oxo-3-((S)-2-((pyrrolidin-1-yl)methyl)pyrrolidin-1- 
yl)propenyl]phenyi ester 



*3 


25 


Step 1: Methanesulfonlc add 4-formylphenyl ester 
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10 


15 


At 0 *»C, melhanesulfonyl chloride (9.51 ml, 0.123 mol) was added to a solution of 4- ' 
hydroxybenzaldehyde (15 g, 0.123 mol) in pyridine (12,91 ml, 0.160 mol). The reaction mix- 
ture was stirred at 0 for 3 h and left at room temperature for 16 h. It was given onto cone, 
hydrochloric acid/ice (200 ml/200 ml). The mixture was extracted with ethyl acetate (4 x 300 
ml). The combined organic layers were washed with a 5% aqueous solution of sodium hy- 
drogen carbonate (3 x 200 ml) and brine (100 ml). They were dried over magnesium'sul- 
phate. The solvent was removed in vacuo to give 22.87 g of crude methanesulfonic acid 4- 
fonmylphenyl ester, which was used in the next step without further purification. 

^H-NMR (CDCI3) 5 13.22 (s. 3 H); 7.45 (d, 2 H); 8,00 (d, 2 H); 10.02 (s, 1 H). 
Step 2: 

(£)-3-(4-(Methanesulfonyloxy)phenyl)acrylicacld 



Malonic acid (7.80 g, 74.92 mmol) was added to a solution of the cmde methanesulfonic add 
4-fonnylphenyl ester (10 g, 49.95 mmol). which was synthesized in the preceeding step, and 
pfperidine (0.7 ml» 7.09 mmol) in pyridine (50 ml). The reaction mixture was heated to 90 ""C 
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for 2.5 h. It was cooled to room temperature. Concentrated hydrochloric acid/ice (400 ml/100 
ml) was added. The precipitation was filtered off and washed with a 10% aqueous solution of 
acetic add (200 ml). It was dried in vacuo to give 6.95 g of (£)-3-(4- 
(methanesulfonyioxy)phenyl)acrylic acid. 

5 

^H-NMR (DMSO-de) 8 3.40 (s. 3 H); 6.55 (d, 1 H); 7.40 (d, 2 H); 7.60 (d, 1 H); 7.80 (d, 2 H). 
Step 3: 

10 

150 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
((S)-2-((pyrrolidin-1 -yl)methyl)pyrrolidin-1 -yI)propenone, using (£)-3-(4- 
(methanesulfonyloxy)phenyl)acrylic acid instead of (£)-4-bromodnnamic acid. 

15 

^H-mR (CDCI3, 2 sets of signals) S 1.75 (m, 4 H); 1.85-2.20 (m, 4 H); 2.40-2.80 (m, 5 H); 
3.15 (s, 3 H); 3.50-3.75 (m, 2 H); 4.15 and 4.40 (m, 1 H); 6.70 and 6.85 (both d, together 1 
H); 7.30 (m, 2 H); 7.55 (d, 2 H); 7.65 (d, 1 H). 

20 HPLC method A: elution at 7.50 min. 

IVIS: calc. for [M+Hf: 379; found: 379. 

The title compound was transferred Into its hydrochloride salt» by dissolving it in ethyl acetate 
25 (5 ml), A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanoi (50 ml). The solvent was 
removed in vacuo. 

Example 45(General procedure (A)) 

30 

Trifluoromethanesutfonic add 4-[(£)-3-oxo-3-((S)-2-((pyrroIidin-1 -yl)methyl)pyrrolidin-1 - 
yl)propenyOphen^ ester 
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Step 1: 

5 (£)-3-(4-(Tiifluoromethylsulfonyloxy)phenyi)acfylicacid 

13.4 g of (£)-3-(4-{trifluoromethylsulfonyloxy)phenyI)aaylic acid was synthesized as de- 
scribed for (£)-3-(4-(methanesuifonyloxy)pinenyl}acryiic acid using trifluoromethansutfonic 
acid anhydride methanesulfonyl chloride. 

10 

^H-NIVIR (DiVISO-de) 5 6.60 (d, 1 H); 7.55 (d. 2 H); 7.65 (d, 1 H); 7.90 (d, 2 H). 


Step 2: 

15 

1 30 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1 - 
((S)-2-((pynrolidin-1-yl)methyl)pyrroiidin-1-yl)propenone. using (E}-3-(4- 
(trif!uoronnethyisulfonyioxy)phenyl)acrylic add instead of (£)-4-bromocinnamic add, 

20 ^H-UMR (CDCI3, 2 sets of signals) 5 1 .75 (m, 4 H); 1 .85-2.1 5 (nn, 4 H); 2.40-2.80 (m, 5 H); 
3.55-3.75 (m, 2 H); 4.15 and 4.40 (both m. together 1 H); 6.70 and 6.90 (both d. together 1 
H): 7.30 (d, 2 H): 7.60 (d, 2 H); 7.65 (d. 1 H). 


HPLC method A: elutlon at 9.97 min. 

25 

MS: calc. for [M+HT: 433; found: 433. 
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The title compound was transferred into its hydrochloride salt, by dissolving it In ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 


Stepi: 

(£)-3-{3-Cyanophenyl)acrylic add 

15 

1 1 .3 g of (£)-3-(3-cyanophenyl)acr^ic acid were synthesized as described for (£)-3-(4- 
(methanesulfonyloxy}phenyl)acrylic acid, usingS-cyanobenzaldehyde (commercially available • 
at Aldrich) instead of methanesulfonic add 4-formyiphenyl ester. 

20 'H-NMR (DMSO-de) 5 6.70 (d, 1 H); 7.60 (m, 2 H); 7.85 (d, 1 H); 8.05 (d, 1 H); 8.25 (s, 1 H); 
12.50 (br, 1 H). 


Example 46(General procedure (A)) 


3-[(£)-3<)xo-3-((S)-2-((pynrolidin-1-yl)methyl)pyrrolidin-1-yl)propenyObenzonltrile 



Step 2: 


25 220 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
({S)-2-((pyrroIidin-1 -yl)methyl)pynroiidin-1 -yl)propenone, using (£)-3-(3-cyanophenyl)acrylic 
acid instead of (E>4-bromocinnamic add. 
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^H-NMR (as trifluoroacetic acid salt, CDCI3) 8 1.90 (m, 1 H); 2.00-2.30 (m, 7 H); 3.05-3.20 {a\, 
2 H); 3.25 (m, 1 H); 3.65 (m, 1 H); 3.70-3.90 (m, 3 H); 4.15 (m, 1 H); 4.50 (m, 1 H); 6.75 (d, 1 
H); 7.55 (t, 1 H); 7.65 (d, 1 H); 7.70 (d. 1 H); 7.75 (d, 1 H); 7.85 (s. 1 H). 

5 HPLC method A: elution at 7.37 min. 

MS: calc. for [M+Hr: 310; found:. 310. • • 

The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
10 (5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed //) vacuo. 

Example 47(Generai procedure (A)) 

15 

(E>-1-((S)-2-((Piperidin-1-yl)methyl)pynrolidin-1-yl)-3-(3-triRuoromethy!phenyl)propen 


310 mg of the title compound were synthesized as described for (E)-3-(4-bromophenyl)-1- 
((S)-2-((pyrrolidin-1-yI)methyl)pynrolidin-1-yl)propenone, using 1-{((S)-pyrrolidin-2- 
yl)methyl)piperidine instead of (S)-2-((pyrrolidin-1-yl)methyl)pyrrolidine and (E)-3- 
(trifluoromethyl)cinnamic acid instead of (£)-4-bromodnnamic acid. 


^H-NMR (CDCIa. 2 sets of signals) S 1.40 (m, 2 H); 1.55 (m. 4 H); 1.80-2.15 (m. 4 H); 2.15- 
2.70 (m, 6 H); 3.60 and 3.70 (both m, together 2 H); 4.15 and 4.40 (both m, together 1* H); 
30 6.80 and 7.05 (both d, together 1 H); 7.45-7.85 (m. together 5 H). 



20 


25 
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HPLC method A: elutlon at 9.73 min. 
MS: calc. for [M+H]*: 367; found: 367. 

5 

The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 

10 

Example 48(General procedure (A)) 

3-[(£)-3-Oxo-3-((S)-2-({piperldln-1-yl)methyl)pyrrolidln-1-yl)propenyOl)enzonft^^ 



15 

370 mg of the title compound were synthesized as described for (£>-3-{4-bromophenyl>-1- 
((S)-2-((pyrrolidln-1-yl)methyl)pyrrolldln-1 -yl)propenone, using (£)-3-(3-cyanophenyl)acryllc 
20 acid instead of (£>4-bromocinnamic acid and 1-(((S)-pyrrolldln-2-yl)methyl)piperidine instead 
of (S)-2-((pyn'olidin-1-yl)methyl)pynx)lldine. 

^H-NMR (CDCia. 2 sets of signals) 5 1.40 (m. 2 H); 1 .55 (m, 4 H); 1 .85-2.15 (m. 4 H); 2.15- 
25 2.55 (m, 5 H); 2.65 (m. 1 H); 3.60 and 3.75 (both m. together 2 H); 4.15 and 4.40 (both m, 
together 1 H); 6.75 and 7.05 (both d, together 1 H); 7.50 (t, 1 H); 7.60-7.75 (m, 4 H); 7.85 (d, 
1 H). 


HPLC method B: elution at 3.10 min. 
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MS: calc. for [M+H]*: 324; found: 324. 

The title compound was transfen-ed into its hydrochloride salt, by dissolving it in ethyl acetate 
5 (5 ml), A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 

Example 49(General procedure (A)) 

10 

4-K£>3<)xo-e-((S^2-((piperidin-1-yl)methyl)pyrTolldin-1-^^ 


15 

1 50 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1 - 
({S)-2-({pyrrolidin-1-yl)methyl)pyrrolidin-1-y1)propenone, using (E)-4-cyanocinnamic acid in- 
stead of (£>4-bromocinnamic acid and 1-({(S)-pynrolidin-2-yl)methyl)piperidine instead of (S)- 
2-((pyrrolidin-1-yl)methyl)pyrrolidine. 

20 

^H-NMR (CDCI3, 2 sets of signals) 8 1.30-1.65 (m, 6 H); 1.95-2.15 (m, 4 H); 2.15-2.70 (m, 6 
H); 3.60 and 3.70 {both m, together 2 H); 4.15 and 4,40 (both m, together 1 H); 6.80 and 7.05 
(both d. together 1 H); 7.50-7.70 (m, 5 H). 

25 HPLC method B:elution at 3.05 min. 

MS: calc. for [M+Hf: 324; found: 324. 
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The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 

5 

Example 50(General procedure (A)) 

(£)-3-(4-(Methylsulf onyl)phenyl)-1 -({S;-2-((piperidin-1 -yl)methyl)py^^ 



190 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
((S)-2-({pyn"olldin-1 -yl)methyl)pyrrolidin-1-yl)propehone. using (£)-4-methylsuIfonyldnnamlc 
acid instead of (£)-4-bromocinnamic acid 1-(((S)-pynrolidin-2-yl)methyl)piperidine instead of 
15 {S)-2-((pynrolldln-1-yl)methyl)pynrolldlne. 

^H-NMR (CDCI3. 2 sets of signals) 5 1.45 (m. 2 H); 1.5M.70 (m, 4 H); 1.85-2.15 (m, 4 H); 
2.15-2.70 (m. 6 H); 3.10 (s, 3 H); 3.65 and 3.75 (both m. together 2 H); 4.20 and 4.40 (both 
m. together 1 H); 6.85 and 7.10 (both d. together 1 H); 7.70 (m, 3 H); 7.95 (d, 2 H). 

20 

HPLC method B: elution at 2.60 min. 

MS: calc. for [M+m*: 377; found: 377. 

25 The title compound was transfen^ed into its hydrochloride salt, by dissolving it In ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 
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Example. 51(General procedure (A)} 

Methanesulf onic add 4-[(£)-3-oxo-3-((S>2-((piperidin-1 -yl)methyl)pyrrolidln-1 - 
5 yl)propenyQphenyl ester 



230 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
10 ((S)-2-((pyrrolldin-1-yl)methyl)pyrrolidin-1-yl)propenone, using (£>-3-(4- 

(methanesulfonyloxy)phenyl)acrylic add Instead of (£)-4-bromodnnam!c acid and 1-(((S)- 
pyrrolidin-2-y])methyi)piperidine instead of (S)-2-((pyn^lidin-1-yl)methyl)pyrrolidine. 


15 ^H-NIVIR (CDCI3, 2 sets of signais) 8 1.45 (m. 2 H); 1.55 (m. 4 H); 1.70-2.15 (m, 4 H); 2.15- 
2.70 (m, 6 H);3.15 (s, 3 H); 3.60 and 3.70 (both m, together 2 H); 4.15 and 4.35 (both m. to- 
gether 1 H); 6.70 and 6.90 (both d, together 1 H); 7.30 (d, 2 H); 7.55 (d. 2 H); 7.65 (d, 1 H). 

HPLC method B: elution at 3.17 min. 

20 

MS: calc. for [IWI+H]*: 393, found: 393. 

The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
25 was removed in vacuo. The residue was dissolved In ethanol (50 ml). The solvent was 
removed in vacuo. 
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Example 52(General procedure (A)) 

Trifluoromethanesulfonic acid4-[(£)-3-oxo-3-((S)-2'K(piperidlrh1-yl)methyl)pyrrolidin-1^ 
yl)propenyQphenyl ester 

5 


190 mg of the title compound were synthesized as described for (£)-3»(4-bromophenyl)-1- 
((S)-2-((pynrolidin-1-yl)methyl)pynrolidin-1-yl)propenone, using (£)-3-(4- 
1 0 (trifluoromethylsulfonyloxy)phenyl)acrylic add instead of (£>-4-l3romocinnamic acid 1-(((S>- 
pynrolidin-2-yl)methyl)piperidine instead of (S>-2-((pyrroiidin-1 -yi}methyi)pyrrolidine. 

^H-NMR (CDCia, 2 sets of signals) 6 1 .30-2.70 (m. 16 H); 3,60 and 3.70 (both m. together 2 
H); 4.15 and 4.40 (both m, together 1 H); 6.70 and 6.95 (both d, together 1 H); 7.30 (d, 2 H); 
15 7.60(d.2H);7.65(d,1H). 

HPLC method B: elution 4.45 min. 

MS: calc. for [M+H]*: 447; found: 447. 

20 

The tiUe compound was transfenred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 mi). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 



25 


Example 53(General procedure (A)) 
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2-Fluoro-5-[(E)-3-oxo-3-((S)-2-((piperidin-1-yl)methyl)pyrrolidln-1-yI)propeny^^ 



5 Step 1: 


(£)-3-(3-Cyano-4-fluorophenyI)acryllc add 


HO 



F 


5.52 g of (£)-3-(3-cyano-4-fluorophenyl)acrylic add was synthesized as described for (£>-3- 
(4-(methanesulfonyloxy)phenyl)acrylic add, using 4-fluoro-3-cyanobenzaidehyde (commer- 
cially available at Aldrich) instead of methanesutfonic add 4-fonfnylphenyl ester. 

15 ^H-NI\4R (DlWSO-de) 5 6.60 (d, 1 H); 7.55 (m, 2 H); 8.15 (m. 1 H); 8.35 (dd. 1 H); 12.50 (br, 1 


20 300 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
{(S)-2-((pyrroIidin"1 -yl)methyI)pyrro!idin-1 -yl)propenone, using (£>3-(3-cyano-4- 
f]uorophenyl)acrylic acid instead of (£)-4-bromocinnamic add and 1-(((S)-pyrrolidin-2- 
yl)methyl)plperidine instead of (S)-2-((pyrrolidin-1-yl)methyl)pyrrolldine. 

25 ^H-NIVIR (CDCI3, 2 sets of signals) 8 1.45 (m. 2 H); 1.55 (m, 4 H); 2.85-2.10 (m. 4 H); 2.15- 
2.55 {m. 5 H); 2.65 (m, 1 H); 3.60 and 3.70 (both m, together 2 H); 4.15 and 4.40 (both m. 


H). 


Step 2: 
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together 1 H); 6.70 and 7.00 (both d. together 1 H); 7.20 (m, 1 H); 7.60 (dd, 1 H); 7.70 (m, 1 
H);7.80(m,1 H). 

HPLC method B: elution 

5 

MS: calc. for [M+H]*: 342; found: 342. 

The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride In ethyl acetate (5 ml) was added. The solvent 
10 was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 

Example 54(General procedure (A)) 

15 (£}-3K2-Fluoro-4-trifluoromethylphenyl)-1-((S)-2-^(piperidm-1-yl)methyl)pynr^ 
yl)propenone 



20 Step 1: 


(£)-2-Fluoro-4-(trifIuoromethyl)clnnamic acid 
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5.12 g of (£)-2-Fluoro-4-(trifluoromethyl}cinnamic acid were synthesized as described for (£)- 
3-(4-(methanesulfonyloxy}phenyl)acrylic acid using 2-fluorc>4-trifluorcmethylbenzaldehyde 
(commercially available from Aldrich) instead of methanesutfonic acid 4-formylphenyl ester. 

5 ^H-NIVIR (DMSO-de) 6 6.70 (d, 1 H); 7.65 (m, 2 H); 7,80 (d. 1 H); 8.10 (t, 1 H). 12.00 (br, 1 H). 

Step 2: 

220 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
1 0 ((S)-2-((pyn'olidin-1 -yl)methyl)pyrrolidin-1 -yl)propenone, using (E)-2-fluort>4- 

.(trifluoromethyl)cinnamic add instead of (£)-4-bromocinnamic acid and 1-(((S)-pyrrolidin-2- 
yl)methyl)piperidine Instead of (S>-2-{(pyrrolidin-1 -yl)methyl)pyrroIidine. 

^H-NMR (CDCI3. 2 sets of signals) 6 1.40 (m, 2 H); 1.55 (m, 4 H); 1.75-2,15 (m, 4 H); 2.1&- 
15 2.70 (m. 6 H); 3.60 and 3.70 (both m, together 2 H); 4.15 and 4.40 (both m, together 1 H); 
6.95 and 7.15 (both d, together 1 H); 7.30-7.45 (m. 2 H); 7.60 m, 1 H); 7.65-7.80 (m, 2 H). 

HPLC method B: elution at 4.54 mln. 

20 MS: calc. for [M+H]^: 385; found: 385. 

The title compound was transferred Into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
25 removed In vacuo. 

Example 55(6eneral procedure (A)) 

(General procedure (C)): (£)-3-(2-Fluoro-4"trifluoromethylphenyl)-1-((S)-2-((pyrrolldin-1- 
30 yl)methyl)pyrrolidin-1 -yl)propenone 
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Step If 

5 

(S)-2-(Pyrrolidii>1-ylcarbonyl)pyrrolidine-1-carboxylic acid te/t-butyl ester 



10 At 0 ^'C, 1-(3-dimethylaminopropyl)-3-ethylcarbodilmide hydrochloride salt (17.81 g, 93 mmol) 
was added to a solution of (S)-1-(te/f-butoxycdrbonyl)pyrrolidine-1-carboxylicacid (20.0 g, 93 
mmol) and 3-hydroxy-1,2,3-benzotriazin-4(3H)-one (15.2 g, 93 mmol) in a mixture of dl- 
chloromethane (1 50 ml) and A/.W-dimethylformamide (1 50 ml). The reaction mixture was 
stirred for 20 min at O^C. Pyn-olldine (7.76 ml, 93 mmol) and triethylamine (91 ml, 650 mmol) 

15 were added successively. The reaction mixture was stirred for 16 h, while it was warming up 
to room temperature. It was diluted with ethyl acetate (500 ml) and washed with a mixture of 
water and a saturated aqueous solution of sodium hydrogencarbonate (250 ml/250 ml). The 
aqueous solution was dried over magnesium sulphate. The solvent was removed In vacuo . 
The crude product was purified by flash chromatography on silica (90 g), using dichloro- 

20 methane/mettianol/25% aqueous ammonia (100:10:1) as eluent, to give 5.9 g of (S>-2- 
(pyrrolidin-l-ylcarbonyl)pynrolidine-l-carboxylic add terf-butyl ester. 
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^H-NMR (CDCI3. 2 sets of signals) 8 1.40 and 1.45 (both s, together 9 H); 1.75-2.25 (m. 8 H); 
3.35-3.80 (m, 6 H); 4.35 and 4.50 (both dd. together 1 H). 

HPLC method A: elutlon at 9.35 min. 

5 

MS: calc. for [M+H]*: 269; found: 269. 
Step 2: 

10 

(Pynrolidin-1-yl)-((S)-pyrroUdin-2-yl)methanone 


1 5 (S)-2-(Pyrrolidin-1 -ylcarbonyl)pyaolidine-1 -carboxylic add fert-butyl ester (5.90 g, 22 mmol) 
was dissolved in dichloromethane (50 ml) Trifluoroacetic acid (30 ml) was added. The reac- 
tion mbcture was stirred for 50 min at room temperature. The solvent was removed in vacuo. 
The residue was dissolved in a saturated aqueous solution of potassium carbonate (200 ml). 
It was extracted with dichloromethane (3.x 100 ml). The aqueous phase was saturated wHh 

20 sodium chloride and extracted wth dichloromethane (3 x 200 ml). The combined organic lay- 
ers were dried over magnesium sulphate. The solvent was removed in vacuo to give 4.89 g 
of the crude (pyrrolidin-1-yl)-((S)-pyrrolidin-2-yl)methanone, which was used in the next step 
without further purification. 

25 ^H-NIVIR (CDCI3) 5 1.90 (m. 7 H); 2.25 (m, 1 H); 3.10-3.70 (m, 6 H); 4.10 (m. 1 H); 4.60 br, 1 
H). 

Step 3 

30 (S)-2-((Pyrrolidln-1 -yl)methyl)pyrTolidine 



H 
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H 


A 1.0 M solution of lithium aluminium hydride in tetrahydrofuran (87 ml, 87 mmol] was added 
dropwise to a solution of the crude (pyrrolidin-1-yl)-((S)-pyrrolidin-2-yl)methanone (4.89 g, 29 
5 mmol) in tetrahydrofuran (90 ml). The reaction mixture was heated to reflux for 6 h. It was 
cooled to room temperature. Water (3.6 ml) was added carefully. A 1 N solution of sodium 
hydroxide (3.6 ml, 3.6 mmol) was added carefully. Water (10.7 ml) was added. The mixture 
was stirred for 1 h at room temperature. The precipitation was filtered off. The solvent was 
removed in vacuo to give 2.67 g of (S)-2-((pyrroiidln-1-yl)methyl)pynroiidine. 

10 

^H-NMR (CDCI3) 6 1.25-2.00 (m, 8 H); 2.30-2.70 (m. 6 H); 2.85 (m, 1 H); 3.00 (m, 1 H); 3.20 
(m. 1H). 

15 Step 4: 

220 mg of the title compound were synthesized as desait>ed in step 4 for the preparation of 
■ (E)-3-(4-bromophenyl)-1-((S)-2-((pyrrolidin-1-yl)methyI)pynx)iidin-1-yl)propenone, using (£)-2- 
fluoro-4-(trifluoromethyl)dnnamlc add Instead of (E)-4-bromodnnamic add. 

20 

^H-NMR (CDCI3, 2 sets of signals) 5 1.45-1.85 (m. 4 H); 1.85-2.20 (m, 4 H); Z40-i2.75 (m, 6 
H); 3.60 and 3.70 (both m, together 2 H); 4.15 and 4.40 (both m, together 1 H); 6.95 and 7.15 
(both d. together 1 H); 7.40 (m, 2 H); 7.60 (m, 1 H); 7.75 (m, 1 H). 

25 HPLC method B: elution at 4.31 min. 

MS: calc. for [M+H]*: 371 ; found: 371 . 

The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
30 (5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
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was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed In vacuo. 

Example 56(General procedure (A)) 

5 

2-Fluoro-5-[(£>3-oxo-3-((S)2-({pyn-olidin-1 -yl)methyl)pyn-olidin-1 -y^^ 



10 250 mg of the title cx^mpound were synthesized as described for (£)-3-{4-bromophenyl)-1- 
((S)-2-((pyrrolidin-1-yl)methyl)pyrrolidin-1-yl)propenone, using (E)-3-(3-cyano-4- 
fluorophenyl)acryliG add instead of (£)-4-bromocinnam!c acid. 

^H-NMR (CDCI3, 2 sets of signals) S 1.55-2.15 (m, 8 H); 2.40-2.75 (m. 6 H); 3.65 and 3.70 
15 (both m, together 2 H); 4.15 and 4.40 (both m, together 1 H); 6.70 and 6.95 (both d. together 
1 H); 7.25 (t, 1 H); 7.60 (d. 1 H); 7,70 (m. 1 H); 7.80 (m, 1 H). 

HPLC method B: elution at 3.59 min. 

20 MS: calc. for [M+Hf: 328; found: 328. 

The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 IVI solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was re- 
25 moved in vacuo. 
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Example 57(General procedure (A)} 

(£>1-((S)-2-((Pyrrolidin-1-yl)methyl)pynrolidin-1-yl)-3-(3-(trifluorom^^ 


320 mg of the title compound were synthesized as descrit>ed for (£)-3-(4-bFomophenyl)-1- 
((S)-2-{(pyrrolidin-1-yl)methyl)pyrrolidin-1-yl)propenone, using (e)-3-{tjfIuoromethyl)cinnamlc 
add instead of (£)-4-bromocinnamic acid. 

10 

^H-NMR (CDCb. 2 sets of signals) 5 1 .75 (m, 4 H); 1 .85-2.25 (m, 4 H); 2.45-2.80 (m, 6 H); 
3.60 and 3.75 (both m. together 2 H); 4.15 and 4.40 (both m. together 1 H); 6.80 and 7.00 
(both d, together 1 H): 7.45-7.80 (m, 5 H). 

1 5 HPLC method B: elutlon at 4.1 6 min. 

MS: calc. for [M+H]*: 353; found: 353. 

The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
20 (5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed In vacuo. The residue was dissolved in ethanol (50 ml). The solvent was re- 
moved in vacuo. 



25 Example 58(General procedure (A)) 

(£J-3-(4-tert-Butylphenyl)-1-((S)-2-((pynolidin-1-yl)methyl)pyrrolidin-1-yl)propenone 
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340 mg of the title compound were synthesized as described for (£>3-(4-bromophenyl)-1- 
((S)-2-((pyrrolidin-1-yl)nriethyl)pyrroIidin-1-yl)propenone, using (£)-4-tert-butyldnnamic add 
5 (commerdally available at e.g. Emkachem) instead of (£)-4-bromodnnamic add. 

^H-NMR (CDCb, 2 sets of signals) S 1.40 (s, 9 H); 1.75 (m, 4 H); 1.85-Z20 (m»4 H); 2.40- 
2.75 (m, 6 H); 3.60 and 3.70 (both m, together 2 H); 4.15 and 4.40 (both m, together 1 H); 
6.70 and 6.85 (both d, together 1 H); 7.40 (m, 2 H); 7,50 (d, 2 H); 7.70 (d, 1 H). 

10 

HPLC method B: elution at 4.76 min. 

MS: calc. for [M+H]*: 341; found: 341. 

15 The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 mi) was added. The solvent * 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was re- 
moved in vacuo. 

20 

Example 59(General procedure (A)) 

(£)-1-((S)-2-<(Pyrrolidin-1-yl)methyl)pyRolidin-1-yl)-3-(3-{trifluoromethoxy)pheny^ 
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340 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
((S)-2-((pyrrolidin-1-yl)methyl)pynolidin-1-yl)propenone, using (£)-3- 
5 (trifluoromethoxy)cinnam[c acid (commercially available at e.g/ Lancaster) instead of (£>4- • 
bromodnnamic acid. 

^H-NMR (CDCI3, 2 sets of signals) 6 1 .80 (m, 4 H); 1 .85-2.20 (m, 4 H); 2.40-2.80 (m. 6 H); 
3.65 and 3.70 (both m. together 2 H); 4.15 and 4.40 (both m, together 1 H); 6.75 and 6.90 
10 (both d, together 1 H); 7.20 (m, 1 H); 7.40 (m. 2 H); 7.65 (d, 1 H). 

HPLC method B: elutlon at 4.30 min. 

MS: calc. for [M+Hr: 369; found: 369. 

15 

The title compound was transferred into Its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was re- 
moved in vacuo. 

20 

Example 60(General procedure (A)) 

(£)-3K4-Chloro-3-trifluoromethylphenyl)-H(S)-2-((pyrrolidin-1-yl)methyl)pyrrolidin^ 
25 yl)propenone 
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210 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
((S)-2-((pyrrolidin-1-yl)methyi}pyrrolidin-1-yl}propenone, using (£}-4-chloro-3- 
5 (trifluoromethyl)cinnamic add (commerdaliy available at e.g. Interchinn, France) instead of 
(£)-4-bromodnnannic add. 

^H-NMR (CDCI3, 2 sets of signals) 8 1 .75 {m, 4 H); 1 .85-2.20 (m, 4 H); 2.40^2.75 (m, 6 H); 
3.60 and 3.70 (both m, together 2 H); 4.15 and 4.40 (both m, together 1 H); 6.75 and 6.95 
10 (both d, together 1 H); 74.5-7.60 (m, 2 H); 7.65 (d. 1 H); 7.85 (m. 1 H). 

HPLC method B: elution at 4.50 min. 

MS: calc. for [M+Hf: 387; found: 387. 

15 

The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was re- 
moved /n vacuo. 

20 

Example 61 (General procedure (A)) 

(£)-3-(3-Fluoro-5-(trifluoromethyl)phenyl)-1-((S)-2-((pyn^olidin-1-yl)methyl)pyrrolid 
25 yOpropenone 
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290 mg of the title compound were synthesized as described for (£>3-(4-bromophenyl)-1- 
{{S)-2-{(pyrrolidin-1 -yl)methyl)pyrrolidin-1 -y!)propenone, using (£>3-fiuoro-5- 
5 (trifluoromethyl)cinnannic acid (cooimercially available at e.g. Interchim, France) instead of 
(£)-4-bromoclnnamic add. 

^H-NMR (CDQa, 2 sets of signals) S 1 .75 (m, 4 H); 1 .85-2.1 5 (m, 4 H); 2.45-2,75 (m, 6 H); 
3.60 and 3,70 (both m, together 2 H); 4.15 and 4.40 (both m, together 1 H); 7.80 and 7.00 
10 (both d. together 1 H); 7.30 (d. 1 H); 7.40 (d, 1 H); 7,55 (m, 1 H); 7.65 (dd. 1 H). 

HPLC nnethod B: elution at 4.29 min. 

MS: calc for [M+H]*: 371; found: 371. 

15 

The title compound was transfenred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3,2 M solution of hydrogen chloride In ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was re- ■ 
moved //) vacuo. 

20 


Example 62 (General procedure (C)) 


{£)-1-((S)-2-{Diethylaminonriethyl)pynrolldin-1-yI)-3-(4.(trlfluoromethoxy)phe 
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Step 1: W,A/-Diethyl-Af-(((S)-pyiTolldiiv2-yl)methyl)amlne 



Af,A^Diethyl-/V-(((S)-pyrrolidin-2-yl)methyl)amine was synthesized as described for (S)-2- 
((pyrrolidin-1-yl)methyl)pyrrolidine starting with A/.Akliethylamine instead of pyrrolidine. 

10 

^H-NIVIR (CDCI3) 5 1.00 (t. 6 H); 1.35 (m, 1 H); 1.75 (m. 2 H); 1.85 (m. 1 H); 2.35 (m, 2 H); 
2.55 (m. 4 H); 2.85 (m. 1 H); 3.00 (m, 1 H); 3.20 (m, 1 H). 

15 Step 2 

170 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
((S>-2-((pyrrolidin-1-yl)methyl)pyrrolidin-1-yl)propenone, using (£>4-trifluoromethoxycinnamic 
acid instead of {£)^bromocinnamic acid and A/,A/-diethyl-A^(((S)-pyrrolidin-2- 
20 yl)methyl)amine instead of (S)-2-{(pyrrolidin-1-yl)methyl)pyrrolidlne- 


^H-NMR {CDCI3. 2 sets of signals) 5 1.05 (m, 6 H); 1,85-2.15 (m. 4 H); Z15-2.80 (m, 6 H); 
3.50-3.75 (m, 2 H); 4.10 and 4.30 (both m, together 1 H); 6.70 and 6.90 (both d. together 1 
H); 7.20 (d. 2 H); 7.55 (d, 2 H); 7.65 and 7.66 (both d, together 1 H). 
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HPLC method B: elution at 4.54 min. 
MS: calc. for [M+H]*: 371; found: 371. 

5 

The title compound was transferred into its hydrochloride salt, by dissolving it In ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was re- 
moved in vacuo. 

10 

Example 63 (General procedure (C)) 

(£)-1-((SJ-2-(Dlethylaminomethyl)pyrrolidin-1-yl)-3-(4-(trifluorDmethy^ 


15 



310 mg of the title compound were synthesized as desaibed for (£)-3-(4-bromophenyl)-1*- 
((S>-2-((pynroIidln-1 -yl)methyl)pyrrolidin-1-yOpropenone, using (£>4-trif[uoromethylcinnamic 
acid instead of (£>4-bromocinnamic add and A(,A^<liethyl-A/-(((S)-pyrrolidin-2- 
20 yl)methyl)amlne instead of (S)-2-((pynrolidin-1 -yl)methyl)pynrolidine. 

^H-NMR (CDCI3, 2 sets of signals) 5 1.00 (m. 6 H); 1.85-2.15 (m, 4 H); 2.20-2,80 (m, 6 H); 
3.60 and 3.70 (both m. together 2 H); 4.10 and 4.30 (both m, together 1 H); 6.80and 7.00 
(both d. together 1 H); 7.60 (AB. 2 H); 7.70 and 7.71 (both d. together 1 H). 


HPLC method B: elution at 4.39 min. 
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MS: calc. for [M+H]*: 355; found: 355. 

The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
5 was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was re- 
moved in vacuo. 


Example 64 (Genera! procedure (C)) 
10 (£^1-((S)-2-(Dlethylamlnomethyl)py^'olld^n-1-y])-3-(3,4-dlmeth^ 


190 mg of the title compound were synthesized as described for (£)-3-(44)romophenyl)-1* 
15 ((S)-2-((pyrrolidin-1-yI)methyl)pynrolidin-1-yl)propenone, using (£)-3,4-dimetho)cyclnnamlc 
add instead of (£>4-bromodnnamlc acid and A/,A/-diethyi-W-(((S)-pyrrolidin-2- 
yl)methyl)amine instead of (S)-2-((pyrrolidin-1-yl)methyl)pyrrolidine. 

^H-NMR (CDCI3, 2 sets of signals) 5 1 .05 (m, 6 H); 1 .85-2.15 (m, 4 H); 2.15-2.80 (m, 6 H); 
20 3.60 and 3.75 (both m, together 2 H); 3.90 (s, 6 H); 4.10 and 4.35 (both m, together 1 H); 
6.60 and 6.75 (both d, together 1 H); 6.85 (d. 1 H); 7.03 and 7.05 (both s, together 1 H); 7.10 
(d, 1 H); 7.65 and 7.66 (both d, together 1 H). 

HPLC method B: elution at 3.47 min. 

25 

MS: calc. for [IW+Hr: 347; found: 347. 



CH3 
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The title cx)mpound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 mi). The solvent was re- 
moved /n vacuo. 


Example 65 (General procedure (C)) 

(£)-1 -((/?)-2-({Piperidjrh1 -yl)methyl)pynrolidin-1 -y l)-3-(4-(trifluoromethoxy)phenyl)propenone 


1-(((R)-Pyn'oIidin-2-yl)methyl)piperidine was synthesized as described for (S)-2-((pyrrolidin-1- 
yl)methyl)pynrolidine starling with (R)-1-(<erf-butoxycartx)nyl)pyrrolidine-1-carboxylic acid in- 
stead of (S)-1-(tert-butoxycarbonyl)pyn'olidine-1-carboxylic acid. 



Stepi: 


1-(((R)-Pynrolidin-2-yl)methyl)plperidine 




^H-NMR (CDCI3) 5 1.30 (m, 1 H); 1.40 (m. 2 H); 1.55 (m, 4 H); 1.70 (m, 3 H); 1.85 (m, 1 H); 
2.25-2.60 (m. 6 H); 2.80 (m, 1 H); 3.00 (m, 1 H); 3.25 (m, 1 H). 
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Step 2 


5 1 85 mg of the title compound were synthesized as described for (E)-3-(44)romophenyl>-1- 
((S)-2-((pyrT0lidin-1 -yI)methyl)pyrroIidin-1-yl)propenone, using (£H-trifluoromethoxycinnamic 
acid instead of (£)-4-bromocinnamic acid and 1-(((R)-pyn*olidin-2-yl)methyl)piperidlne instead 
of (S)-2-((pyrrolidin-1-yI)methyl)pyrrolidine, 

10 ^H-NMR (CDCI3. 2 sets of signals) 5 1.45 (m, 2 H); 1.60 (m, 4 H); 1.80-2.10 (m, 4 H); 2.16- 
2.70 (m, 6 H); 3.50-3.76 (m, 2 H); 4.15 and 4.40 (both m. together 1 H); 6.70 and 6.90 (both 
d, together 1 H); 7.20 (d, 2 H); 7.65 (d, 2 H); 7.65 (d. 1 H), 

HPLC method B: elution at 4.61 min. 

15 

MS: cala for [IWI+H]*: 383; found: 383. 

The title compound was transfenred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chbride in ethyl acetate (5 ml) was added. The solvent 
20 was nsmoved in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was re- 
moved in vacuo. 


Example 66 (General procedure (C)) 
25 (E)-1 -((R)-2-((Piperidin-1 -yl)methyl)pyrrolidin-1 -yl)-3-(4-(trifluoromethyl)phenyl)propenone 
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479 mg of the title compound were synthesized as described for {£)-3-(4-bromophenyl)-1- 
((S)-2-{(pyrrolidin-1 -yl)methyl)pyrrolidin-1-yl)propenone, using (£)-4-trifluoromethyldnnamic 
acid instead of (£)-4-bromocinnamic acid and 1-({(R)-pynrolidin-2-yI)methyl)piperidine instead 
of (S)-2-({pyn-olldin-1-yI)niethyl)pyn^olidine. 


^H-NMR (CDCI3, 2 sets of signals) 5 1.45 (m, 2 H); 155 (m, 4 H); 1.85-2.10 (m. 4 H); 2.15- 
2.70 (m, 6 H); 3.50-3.75 (m. 2 H); 4.15 and 4.40 (both m, together 1 H); 6.80 and 7.05 (both 
d, together 1 H); 7.65 (AB, 4 H); 7.70 (d. 1 H). 

1 0 HPLC method B: elution at 4.44 min. 

MS: calc. for [IVI+Hl*: 367; found: 367. 

The title compound was transferred into its hydrodiloride salt, by dissolving it in ethyl acetate 
15 (5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 mi) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was re- 
moved in vacuo. 


20 Example 67 (General procedure (D)) 

((S)-2-((Piperidln-1-yl)methyl)pyrrolidin-1-yl)-(5-(trifluoromethyl)benzofuran-2-yi)methanone 


5 



25 Step 1 : 2-(4-(T rifluoromethyl)phenoxy)tetrahydropyran 
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F 



a solution of 4-(trifluoromethyl)phenol (2.44 g, 15 mmol) in dichloromethane (5 ml) was 
added to a solution of 3,4-dlhydro-2/+pyran (4.10 ml, 45 mmol) and a 3,6 M solution of hy- 
5 drogen chloride in ethyl acetate (0.015 ml, 0.05 mmol) in dichloromethane (10 ml). The reac- 
tion mixture was stirred at room temperature for 16 h. It was diluted with ethyl acetate (100 
. m) and washed with a saturated aqueous solution of sodium hydrogencarix)nate (100 ml). 
The aqueous phase was extracted with ethyl acetate (2 x 30 ml). The combined organic lay- 
ers were dried over magnesium sulphate. The solvent was removed In vacuo. The crud 
10 product was purified by flash chromatography on silica (90 g), using ethyl acetate/heptane 
1:10 as eluentto give 3.09g of 2-(4-(trifluoromethyl)phenoxy)tetrahydropyran. 

^H-NMR (CDCI3) 5 1.65 (m. 3 H); 1 .85 (m, 2 H); 2.00 (m. 1 H); 3.60 (m, 1 H); 3.85 (m. 1 H); 
5.45 (t, 1 H); 7.15 (d, 2 H); 7.55 (d. 2 H). 

15 

Step 2: 2-Hydroxy-5-(trifluoromethyl)benzdldehyde 


At -15*'C» an 1.6 N solution of n-butyllithium in hexanes (7.20 ml, 11.5 mmol) was added to 
A/,A/,Ar',A/-tetramethylethylenediamine (1.72 ml. 11.4 mmol). The reaction mixture was stirred 
for 10 min at -10°C. 2-(4-(trifIuoromethyl)phenoxy)tetrahydropyran (2.0 g, 8.12 mmol) was 


OH H 



F 


20 
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added. The reaction mixture was stirred for 2 h at -10**C. Af.W-Dimethylformamide (0.88 ml, 
11.4 mmol) was added. The reaction mixture was stinted for 15 min at -lO^C. It was given 
onto a 6 M hydrochloric acid. This mixture was stirred at room temperature for 16 h. The or- 
ganic layer was isolated and dried. The solvent was removed in vacuo. 659 mg of 2-hydro5v- 
5 5-(trifluoromethyl)ben2aldehyde were isolated from the crude mixture by flash chromatogra- 
phy on silica (90 g), using ethyl acetate/heptane 1:10 as eluent. 

^H-NMR (CDCI3) 5 7.10 (d, 1 H); 7.80 (d, 1 H); 7.90 (s, 1 H); 9.90 (s, 1 H); 11.30 (s, 1 H). 

10 

Step 3: 5-(Trifluoromethyl)benzofuran-2-carit)oxylic acid ethyl ester 



15 A mixture of potassium carbonate (4.00 g, 8.6 mmol) diethyl bromomalonate (1.43 ml, 8.4 
mmol), 2-hydroxy-5-(trifluoromethyl)benzaldehyde (638 mg, 3.40 mmol) and methyl ethyl ke- 
tone (1 5 ml) was heated to reflux for 1 6 h. It was cooled to room temperature. The solid was 
filtered off and washed with acetone. The solvent was removed from the filtrate. The crude 
product was purified by flash chromatography on silica (40 g), using ethyl acetate/heptane 

20 1 :5 as eluent, to give 747 mg of 5-(trifluoromethyl)benzofuran-2-carboxylic add ethyl ester. 

'H-NMR (CDCI3) 5 1 .45 (t, 3 H); 4.50 (q, 2 H); 7.60 (s, 1 H); 7.70 (s. 2 H); 8.00 (s. 1 H). 


25 Step 4: 5-(Trifluoromethyl)benzofuran-2-carboxylic add 


O 
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A solution of lithium hydroxide (78 mg, 3.7 mmol) in water (6 ml) was added to a solution of 
5-(trifIuoromethyl)ben2ofuran-2-carboxylic acid ethyl ester (705 mg, 2.73 mmol) in 1,4- 
. dioxane (6 ml). 1,4-Dioxane was added until a clear solution was obtained. The reaction mix- 
5 ture was stin-ed for 16 h at room temperature. It was diluted with an 1 N aqueous solution of 
sodium hydroxide and washed with tert-butyl methyl ether (2 x 30 ml). The aqueous solution 
was acidified with a 10% aqueous solution of sodium hydrogen sulphate until pH 3 was ob- 
tained. It was extracted with ethyl acetate (3 x 40 ml). The combined ethyl acetate layers 
were dried over magnesium sulphate. The solvent was removed in vacuo to give crude 5- 
10 (trifIuoromethyl)ben2ofuran-2-carboxylic acid which was used In the next step without further 
purification. 

^H-NMR (DMSO-de) 5 7.80 (s. 1 H); 7.85 (d, 1 H); 7.95 (d, 1 H); 8.25 (s. 1 H); 13.80 (br, 1 H). 

15 

180 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
((S)-2-((pynrolldin-1 -yl)methyl)pyrrolidin-1 -yl)propenone, using 5-(trifIuorometh^)ben20furan- 
2-carboxylicadd instead of (£)-4-bromodnnamic add and 1-(((5)-pyrrolldin-2- 
y!)methyl)plperidine Instead of (S)-2-((pyrrolidin-1-yI)methyl)pynpolidine. 

20 

^H-NMR (CDCI3) 5 1.40-1.80 (br, 6 H); 2.00 (br. 2 H); 2.30 (br. 2 H); 2.55 (br. 2 H); 3.60-4.10 
(br, 2 H); 4.50 and 4.85 (both br. together 1 H); 7.35-7.70.(br, 3 H); 8.00 (s, 1 H). 

HPLC method A: elution at 9.55 min. 

25 

MS: calc. for [M+H]*: 381 ; found: 381 . 

The title compound was transferred into its hydrochloride salt, by dissolving it In ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
30 was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was re- 
moved in vacuo. 
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Example 68 (General procedure (E)) 

(£)-3-(4-(CydopropanecarboriyI)phenyl^1.((S)-2-((pyrrolidin^ 
yl)propenone 



O 


Stepi 

(£)-3-(4-(Cyclopropanecarbonyl)phenyl)acrylic acid methyl ester 



A mixture of (4-bromophenyl)-(cyclopropyl)methanone (0.450 g, 2.00 mmol), palladium ace^ 
tate 49 mg, 0.220 mmol), triphenylphosphlne (55 mg, 0.21 mmol). methyl acrylate (0.43 g, 
2.50 mmol) and triethylamlne (10 ml. 72 mmol) was heated to lOO^C for 48 in a closed reac- 
tion vfal. The reaction mixture was cooled to room temperature. The solid was removed by 
filtration. A mixture of ice and 1 N hydrochloric acid was added to the liquid. The mixture was 
stirred for 1 h at room temperature. It was extracted with ethyl acetate (2 x 150 ml). The 
combined organic layers were washed with a saturated aqueous solution of sodium hydro- 
gencarbonate (100 ml) and dried over magnesium sulphate. The solvent was removed in 
vacuo. The crude product was purified by flash chromatography on silica (40 g) using a mix- 
ture of dichloromethane/ethyl acetate/heptane (1:1:1) as eluent, to give 217 mg of (£>3-(4- 
(cyclopropanecarbonyl)phenyl)acrylic acid methyl ester. 
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^H-NMR (CDCI3) 5 1.05 (m, 2 H); 1.25 (m, 2 H); 2.65 (m. 1 H); 3.85 (s, 3 H); 6.55 (d, 1 H); 
7.62 (d, 2 H); 7.75 (d, 1 H); 8.05 (d, 2 H). 

5 Step 2: 

(Ej-3-(4'(Cyclopropanecarbonyl)phenyl)acrylic acid 


O 



A solution of lithium hydroxide (27 mg, 1 .1 mmol) in water (2.00 ml) was added to a solution 
of (£)-3-(4-(cyclopropanecarbonyl)phenyl)acrylic acid methyl ester (21 7 mg, 0.94 mmol) in 
1,4-dioxane (2.00 ml). 1,4-Dioxane was added until a clear solution was obtained. The reac- 
tion mixture was stirred for 16 h at room temperature. It was diluted with an 1 N aqueous so- 

1 5 lution of sodium hydroxide (50 ml) and washed with tert-butyl methyl ether (2 x 40 ml). The 
aqueous solution was addified with a 10% aqueous solution of sodium hydrogensulphate 
until pH 3 was obtained. It was extracted with ethyl acetate (3 x 100 ml) The combined or- 
ganic layers were dried over magnesium sulphate. The solvent was removed in vacuo to give 
170 mg of crude (E>3-(4-(cyclopropanecarbonyl)phenyl)acrylic acid which was used in the 

20 next step without further purification. 

^H-NIWR (DMSO-de) 8 1.05 (m, 4 H); 2.95 (m, 1 H); 6 JO (d. 1 H); 7.65 (d. 1 H); 7.85 (d. 2 H); 
8.05 (d, 2 H); 12.60 (br. 1 H). 

25 

Step 3 

130 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
((S)-2-((pynroIidin-1-yl)methyl)pynx)lidin-1-yl)propenone, using (£)-3-(4- 
30 (cyclopropanecarbonyl)phenyt)acrylic acid instead of (£)-4rbromocinnamic acid. 
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^H-NMR (CDCI3. two sets of signals, broad signals) 5 1.05 (m. 2 H); 1.25 (m, 2 H); 1.80 (m, 4 
H); 1.90-2.15 (m, 4 H); 2.40-2.80 (m, 6 H); 3.60 and 3.70 (both m, together 2 H); 4.15 and 
4.40 (both m, together 1 H); 6.85 and 7.00 (both d. together 1 H); 7.40 (d, 2 H); 7.75 (d, 1 H); 
5 8.00 (m, 2 H). 

HPLC method A: etution at 8.48 min. 

MS: calc. for [M+Hr: 353; found: 353. 

10 

The title compound was transfenred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride In ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 


15 


Example 69 (General procedure (D)) 


((S)-2-((PynPondin-1 -yl)methyl)pynnolidin-1 -yl)-(5-(trifluoromethoxy)ben20furan-2- 
yl)methanone 


20 



Stepi: 


5-(Trifluoromethoxy)ben2ofuran-2-carboxylic add 
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93 mg of 5-(trifluoromethoxy)benzofuran-2-carboxylIc acid were prepared as described for 5- 
5 (trifIuoromethyl)ben2ofuran-2-carix)xylic add, using 4-(trifluoromethoxy)phenol instead of 4- 
(trifluoromethyl)phenol. 

^H-NMR (DMSO-de) 5 7.50 (d, 1 H); 7.70 (s, 1 H); 7.85 (m. 2 H); 13.80 (br, 1 H). 

10 

69 mg of the title compound were synthesized as described for (E)-3-(4-bromophenyi>-1-((S)- 
2-((pymDlidin-1 -yl)methyl)pyrrolidin-1-yl)propenone, using 5-(trifluoromethoxy)benzofuran-2- 
cari3oxylic acid instead of (£>-4-bromocinnamicacid. 

15 ^H-NMR (CDCI3. two sets of signals, broad signals) 8 1 .75 (m, 5 H); 1 .90-2.30 (m, 5 H); 2.30- 
2.90 (m, 6 H); 3.60-4.10 (m. 2 H); 4.50 and 4.85 (both m, together 1 H); 7.30 (m, 1 H); 7.35- 
7.60 (m, 2 H). 

HPLC method A: elation at 9.51 min. 

20 

MS: calc. for [M+H]^ 383; found: 383. 

The title compound was transferred into Its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
25 was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 
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Example 70 (General procedure (D)) 

((S)-2-((Diethylarnino)rTiethyl)pyrrolidin-1-yl)-{6-(trifluoromethyl)benzofuran-^^^^ 



F 


Stepi: 6-(Trjfluoromethyl)benzofuran-2-carboxylic add 



10 

93 mg of 6-(trifluoromethyl)ben2ofuran-2-carboxyllc acid were prepared as described for 5- 
(trTfluoromethyl)benzofuran-2-carboxylic acid, using 3-(trifIuoromethyl)phenol instead of 4- 
(trifluorom6thyi)phenol. 

15 ^H-NMR (DMSO-do) 5 770 (d. 1 H); 7.80 (s, 1 H); 8.05 (d, 1 H); 8.20 (s. 1 H); 1 3.90 (br, 1 H). 

220 mg of the title compound were synthesized as described for (E)-3-(4-bromophenyl)-1- 
{(S)-2-((pyrrolidln-1 -yl)methyl)pyaoIldin-1 -yI)propenone, using 6-(trifluoromethyi)benzofuran- 
2-carboxylic acid instead of (£)-4-bromocinnamic add and A/,AMiethyl-N-({(S)^pyrrolidin-2- 
20 yl)methyl)amine instead of (S)-2-((pynrolidin-1-yI)methyl)pyn'olidine. 
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^H-NMR {CDCI3. two sets of signals) 6 0.90 and 1.05 (both m, together 6 H); 1.90-2.15 {m, 4 
H); 2.20-2.90 (m, 6 H); 3.75, 3.90. and 4.05 (all m, together 2 H); 4.50 and 4.85 (both m, to- 
gether 1 H); 7.40-7.60 (m, 2 H); 7.70-7.85 (m, 2 H). 

5 HPLC method A: elution at 1 0.1 8 min. 

MS: calc. for [M+H]*: 369; found: 369. 

The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
10 (5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 


1 5 Example 71 (General procedure (D)) 

((S)-2-((Piperidln-1-yl)methyl)pyrrolldin-1-yl)-(6-(trifluoromethyl)ben2ofuran-2-yl)methanone 


71 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1-((S)- 
2-{(pynrolldin-1-yl)methyl)pyrrolidin-1 -yl)propenone. using 6-{trifIuoromethyl)benzofuran-2- 
carboxylic acid instead of (£)-4-bromocinnamic acid and 1-(((S)-pyrrolidin-2- 
yl)methyl)piperidine instead of {S)-2-((pyrrolidin-1-yl)methyl)pyn'olidlne. 



F 


F 


20 


25 
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^H-NMR {CDCI3. two sets of signals) 8 1.20-1 .70 (m. 6 H); 1.90-2.20 (m. 4 H); 2.20-2.85 (m, 
6 H); 3.60-3.95 and 3.95-4.15 (both m, together 2 H); 4.55 and 4.85 (both m. together 1 H); 
7.40-7.60 (m. 2 H); 7.65-7.90 (m, 2 H). 

5 

HPLC method A: elution at 9.74 min. 

MS: calc. for [M+H]*: 381 ; found: 381 . 

1 0 The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 

15 

Example 72(General procedure (D)) 

((S)-2-((F^rrondin-1-yl)methyl)pyrrolidin-1-yl)-(6-(trifluoromethyl)benzofuran- 



F F 


20 

150 mg of the title compound were synthesized as described for {E)-3-(4-bromophenyl)-1- 
((S)-2-{(pynrolidin-1 -yl)methyI)pyrrolidin-1 -yl)propenone, using 6-(trifluoromethyl)ben2ofurar>- 
2-carboxylic acid instead of (E)-4-bromocinnamic acid. 
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^H-NMR (CDCI3, two sets of signals) 5 1.70 (m. 4 H); 1.90-2.20 (m, 4 H); 2.20-2.90 (m, 6 H); 
3.60-4.10 (m, 2 H); 4.55 and 4.85 (both m. together 1 H); 7.40-7.60 (m, 2 H); 7.70-7.90 (m, 2 
H). 

5 HPLC method A: elution at 9.39 min. 
MS: calc. for [M+H]*: 367; found: 367. 

The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
10 (5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 

15 


Example 73 (General procedure (C)) 

(£)-3-(4-Chlor(>-3-trifluoromethylphenyl)-1-((S)-2-<(piperidin-1-yl)methyl)p^^ 
yl)propenone 

20 



220 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
25 ((S)-2-{(pyrrolidin-1-yl)methyl)pyrrolidin-1-yl)propenone, using (£)-4-chloro-3- 

(trifluoromethyl)cinnamic acid instead of (E)-4-bromocinnamic add and 1-(((S)-pyrrolidin-2- 
yl)methyl)piperidine Instead of (S)-2-((pyn'olidin-1-yl)methyl)pyrrolidine. 
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'H-NMR (CDCI3. two sets of signals) 6 1.30-1.70 (m. 6 H); 1.80-2.15 (m, 4 H); 2.15-2.75 (m, 
6 H); 3.60 and 3.70 (both m, together 2 H): 4.15 and 4.40 (both m, together 1 H); 6.75 and 
7.00 (both d. together 1 H); 7.45-7.70 (m. 3 H); 7.80 and 7.85 (both s, together 1 H). 

5 HPLC method A: elution at 10.41 min. 

MS: calc. for IM+H]*: 401 ; found: 401 . 

The title c»mpound was transfen-ed into its hydrochloride salt, by dissolving it in ethyl acetate 
10 (5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 


Example 74 (General procedure (C)) 

15 (£)-3-(3-Fluoro-5-(trifluoromethyl)phenyl)-1-((S)-2-((piperkJin-1-yl)methyl)pyrrolidln-1- 
yl)prop6none 



F 


20 

210 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
((S>-2-((pyrrolidln-1 -yl)methyl)pyn-olidin-1 -yl)propenone, using (E)-3-fluoro-5- 
(tiifluomiethyl)cinnamicacid instead of (£)-4-bromoclnnamic acid and 1-(((S)-pyrrolidin-2- 
yl)methyl)piperidine instead of (S)-2-((pyrrolidin-1-yl)methyl)pynt)lldine. 
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'H-NMR (CDCI3. two sets of signals) 5 1.25-1.70 (m, 6 H); 1.80-2.15 (m, 4 H); 2.15-2.70 (m, 
6 H); 3.60 and 3.70 (both m, together 2 H); 4.15 and 4.40 (both m, together 1 H); 6,75 and 
7.05 (both d, together 1 H); 7.20-7.45 (m, 2 H); 7.45-7.70 (m, 2 H). 

5 HPLC method A: elution at 9.74 min. 

MS: calc. for [M+H]*: 385; found: 385. 

The title compound was transfenred into its hydrochloride salt, by dissolving It in ethyl acetate 
10 (5 ml), A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed In vacuo. 

15 

Example 75 (General procedure (D)) 

((S)-2-((Pyrrolidin-1-yI)methyl)pyrrolidin-1-yl)-(5-(trlfluoromethyl)ben2ofuran-2-yl)m^^^ 



210 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
((S)-2-((pyn-olidin-1 -yl)methyl)pyrroIidin-1-yl)propenone, using 5-(trifIuoromethyl)ben20furan- 
25 2-carboxylic acid instead of (£>4-bromocinnamlc add. 


^H-NMR (CDCI3, two sets of signals) 5 1. 
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HPLC method A: elution at 
MS:calc.for[M+Hr: 

5 

The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 


Example 76 (General procedure (D)) 
15 {(S)-2-(Diethylaminomethyl)pynrondin-1-yl)-(5-(trifluoromethyl)benzofuran-2-yl)m 


1 10 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
20 ((S)-2-((pyrrolidin-1 -yl)methyl)pynrolidln-1-yl)propenone, using 5-(trifluoromethyl)benzofurar>- 
2-carboxylic acid instead of (£)-4-bromocinnamlc add and A/,AkJiethyl-W-(((S)-pyrrolldin-2- 
yl)methyl)amine instead of (S)-2-((pyrrolidin-1-yl)methyt)pyrrolidine. 


10 



25 ''H-NMR (CDCI3, two sets of signals, broad signals) 5 0.80-1 .20 (m, 6 H); 1 .65 and 2.00 (both 
m. together 4 H); 2.20-2.90 (m, 6 H); 3.75. 3.90, and 4.05 (all m, together 2 H); 4.45 and 4.80 
(both m, together 1 H); 7.40-7 JO (m, 3 H); 8.00 (s, 1 H). 
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HPLC method A: elution at 9.31 mfn. 
MS: calc. for [M+Hf: 369; found: 369. 

The title compound was transferred into its hydrochloride salt, by dissolving it In ethyl acetate 
(5 mi). A 3.2 M solution of hydrogen chloride in ethyi acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was re- • 
moved in vacuo. 

Example 77 (General procedure (A)) 

(E)-H((S)-2-((Pyrrolidln-1-yl)methyl)pyrrolIdln-1-yl)-3-(4-(trifluorometh 
one 



Stepi: 


(£)-3-(4-(TrTfluoromethyl)phenyl)but-2-enDlc acid 


wo 03/064411 


PCT/DK03/O0a48 


120 

2.85 g of (£)-3-(4>(trifluoromethyl)phenyl)but*2-enoic acid were prepared as described for 
(£>4-methylsulfonylcinnamic add, using 1-{4-{trifluoromethyl)phenyl)etlianone Instead of 
4-(methylsulfonyl)benzaldehyde.. 

5 'H-NMR (DMSO-de) 8 2.50 (s, 3 H); 6.20 (s, 1 H); 7.80 (s, 4 H). 


SteD2 

10 240 mg of the title compound were synthesized as described for {£)-3-{4-bromophenyl)-1- 
((S)-2-((pyrrolidin-1-yl)methyl)pyrrolidin-1-yl)propenone, using (£}-3-(4- 
(trifIuoromethyl)phenyi)but-2-enofc acid instead of (£)-4-bromodnnam!c add. 

15 ^H-NMR (CDCI3, two sets of signals, broad signals) S 1.65-1.85 (m. 4 H); 1.85-2.15 (m, 4 H); 
2.35-2.80 (m, 6 H); 2.50 (s, 3 H); 3.40-3.70 (m, 2 H); 4.05 and 4.40 (both m, together 1 H); 
6.25 and 6.50 (both s. together 1 H); 7.55 (m, 2 H); 7.65 (d, 2 H). 

HPLC method A: elution at 10. 43 min. 

20 

MS: calc. for [M+Hl*: 367; found: 367. 

The title compound was transferred into its hydrodiioride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
25 was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was re- 
moved in vacuo. 

Example 78 (General procedure (A)) 

(E)-1-((S)-2-((Piperidlr^1-yl)methyl)pyrrolidin-1-yl)-3-(4-(tr!nuoromethyl)phenyl)but-2-^ 

30 


wo 03/064411 


PCT/DK03/00048 


121 



110 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
• ((S)-2-({pyrrolidin-1-yl)methyl)pyrrolidin-1-yl)propenone, using (£)-3-(4- 
5 {trifluoromethyI)phenyl)but-2-enoic acid instead of (£)-4-bromocinnamic acid and 1-(((S)- 
pyrrolidin-2-yl)methyl)piperid(ne Instead of (S}-2«((pyn'olldin-1-yl)methyl)pyrroiidine. 

^H-NMR (CDCI3, two sets of signals, broad signals) 8 1.30-1 .65 (m, 6 H); 2.80-2,10 (m. 4 H); 
10 2.15-2.70 (m. 6 H); 2.45 (s, 3 H); 3.40-3.70 (m, 2 H); 4.00 and 4.35 (both m, together 1 H); 
6.25 and 6.50 (both s, togettier 1 H); 7.50-7.65 (m, 4 H). 

HPLC method A: elutlon at 10.69 min. 

15 MS: calc. for [M+H]*: 381; found: 381. 

The title compound was transfenred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
20 removed in vacuo. 


Example 79 (General procedure (A)) 

(E)-3-(4.(lsobutyl)phenyl)-1-((S)-2-((pyrrolidin-1-yl)methyl)pyn'Olidln-1-yl)but-2-e 
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On 



CH, 


'3 


Step 1: 


5 (£>3-(4-(lsobutyl)phenyl)but-2-enoicacid 



9 9^^3 


HO 


CH3 


0.91 g of (£)-3-(4-(isobutyl}phenyl}but-2-enoic add were prepared as described for (£H- 
methyisulfonyldnnamic add. using 1-(4-0sopropyl)phenyl)ethanone Instead of 
10 4-(nnethyl8ullbnyi)benzaldehyde. 

^H-NMR (DMSO-de) S 0,90 (d. 6 H); 1.85 (in. 1 H); 2.50 (m. 5 H); 6.10 (s. 1 H); 7.20 (d. 2 H); 
7.45 (d, 2 H): 12.15 (br.lH). 

15 Step 2 

250 mg of the title compound were synthesized as described for {£)-3-(4-bromophenyl)-1- 
((S)-2-((pyrrolidin-1 -yl)methyl)pyrrolidin-1 -yl)propenone. using (£)-3-(4-{isobutyI)phenyl)but-2- 
enoic add instead of (£)-4-bromocinnamic add. 


^H-NIWR (CDCI3. two sets of signals, broad signals) 5 0.95 (d, 6 H); 1.65-1.80 (m. 4 H); 1.80- 
2.15 (m. 5 H); 2.40-2.80 (m. 6 H); 2.45 (s. 3 H); 2.50 (d. 2 H), 3.45-3.60 (m, 2 H); 4.05 and 
4.40 (both m. together 1 H); 6.25 and 6.45 (both s, together 1 H); 7.15 (d. 2 H); 7.40 (m. 2 H). 

25 

HPLC method A elutlon at 11.19 min. 


20 
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MS: calc. for [M+H]*: 355; found: 355. 

The title compound was transferred Into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
5 was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 

Example 80 (General procedure (A)) 
10 (E)-3-(4-(lsobulyl)phenyl)-1-((S)-2-((piperidin-1-yl)methyl)pyrrolid^^^ 



130 mg of the title compound were synthesized as described for (£)-3-(4-bromophenyl)-1- 
15 ((S)-2-((pyrrolidin-1-yl)methyl)pynrolldin-1-yl)propenone, using (E)-3-(4-(lsobutyl)phenyl)but- 
2-enoic add instead of {£)-4-bromocinnamic acid and 1-{({S)-pyrrolidin-2"yl)methyl)piperidine 
instead of (S)-2-({pyrrolidin-1 -yl)methyl)pyrrDlidine. 

20 ^H-NMR (CDCb, two sets of signals, broad signals) 5 0.90 (d, 6 H); 1 .30-1 .65 (m, 6 H); 1 .70- 
2.10 (m, 5 H); 2.10-2.70 (m, 6 H); 2.45 (s. 3 H); 2.50 (d, 2 H); 3.35-3.65 (m, 2 H); 4.05 and 
4.40 (both m. together 1 H); 6.25 and 6.45 (both s, together 1 H); 7.15 (d, 2 H); 7.35 and 7.45 
(both d, together 2 H). 

25 HPLC method A: elution at 1 1 .63 min. 


MS: calc. for [M+H]*: 369; found: 369. 
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The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
removed in vacuo. 


Example 81 (General procedure (A)) 

(£)-1-((S)-2-<(Pynrolidin-1-yl)methyl)pynnoIidin-1-yl)-3-(4-(1,2,4-tri 



Step1: 


(£)-3-(4-(1.2.4-Tria2<*-1-yl)phenyl)acrylic acid 



1 .9 9 of (£)-3-(4-(1 ,2,4-triazoI-1-yl)phenyl)acrylic add were prepared as described for (E)-3- 
(4-(methanesulfonyloxy)phenyl)acrylic acid, using 4-(1,2,4-triazol-1-yl)benzaldehyde instead 
of methanesulfonic acid 4-formylphenyl ester. 
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'H-NMR (DMSO-de) S 6.60 (d, 1 H); 7.65 (d, 1 H); 7.90 (AB, 4 H); 8.30 (s. 1 H); 9.40 (s. 1 H); 
12.50 (br, 1 H). 


5 

74 mg of the title cx)mpound were synthesized as described for (£)-3-(4-bromophenyl)-1-((S)- 
2-{(pyrrolidin-1 -yl)methyl)pyrrolidin-1-yl)propenone, using (£)-3-(4-(1 ,2,4-tria2oH- 
yl)phenyi)acrylic acid instead of (£>-4-bromocinndmic acid. 

10 

^H-NMR (CDCI3, two sets of signals) 8 1 .80 (m. 4 H); 1 .85-2.20 (m, 4 H); 2.45-2.80 (m, 6 H); 
3.60 and 3.70 (both m. together 2 H); 4.20 and 4.40 (both m, together 1 H): 6.80 and 6.95 
(both m, together 1 H); 7.70 (m, 5 H); 8.10 (s, 1 H); 8.60 (s, 1 H). 

1 5 HPLC method A: elution at 2.96 min. 

The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed in vacuo. The residue was dissolved in ethanol (50 ml). The solvent was 
20 removed in vacuo. 


Example 82 (General procedure (A)) 
25 (£)-1-((S)-2-((Piperidin-1-yl)methyl)pyrroiidin-1-yl)-3-(4-(1,2,4-triazol-1-^^^^ 


Step 2 
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1 65 mg of the title cx>mpound were synthesized as described for (£)-3-(4-bromophenyl>-1- 
((S)-2-((pyrrolidin-1-yl)nnethyl)pyrrolidin-1-yl)propenone, using {£)-3-(4-{1 ,2,44ria2ol-1- 
yl)phenyi)acrylic acid instead of (£)-4-bromocinnamic acid and and 1-(((S)-pyrroridln-2- 
yl)methyl)piperidine instead of (S)-2-((pyrrolidin-1-yl)methyl)pyrrolidine. 

5 

. JH-NIWR (CDCI3, two sets of signals) 5 1.40 (m, 2 H);1.55 (m, 4 H); 1.80-2.15 (m, 4 H); 2,15- 
2.70 (m. 6 H); 3.60 and 3.70 (both m, together 2 H); 4.20 and 4.40 (both m, together 1 H); 
6.75 and 7.00 (both d. together 1 H); 7.70 (m. 5 H); 8.10 (s, 1 H); 8.60 (s, 1 H). 

10 HPLCnnethod A:elutionat3,15min. 

The title compound was transferred into its hydrochloride salt, by dissolving it in ethyl acetate 
(5 ml). A 3.2 M solution of hydrogen chloride in ethyl acetate (5 ml) was added. The solvent 
was removed In vacuo. The residue was dissolved in ethanol (50 ml). The solvent was re- 
15 moved in vacuo. 


The ability of the compounds to interact with the histamine H3 receptor can be detennined by 
the following in vitro binding assays. 

20 Binding assay I 

Rat cerebral cortex is homogenized in ice cold K-Hepes, 5 mM MgCia pH 7.1 buffer. After two 
differential centrifugations the last pellet is resuspended in fresh Hepes buffer containing 1 
mg/ml bacitracin. Aliquots of the membrane suspension (400 //g/ml) are incubated for 60 min 
at 25*^0 with 30 pM [^^^q-iodoproxifan. a known histamine H3 receptor antagonist, and the 
25: test compound at various concentrations. The incubation Is stopped by dilution with ice-cold 
medium, followed by rapid filtration through Whatman GF/B filters pretreated for 1 hour with 
0.5% polyetiiyleneimine. The radioactivity retained on the filters is counted using a Cobra II 
auto gamma counter. The radioactivity of the filters is indirectly proportional to the binding 
affinity of the tested compound. The results are analyzed by nonlinear regression analysis. 

30 Binding assay II 

The H3-receptor agonist ligand R-a-methyl[^H]histamine (IRAIVIHA) is incubated with isolated 
rat cortex cell-membranes at 25 ^'C for 1 hour, followed by a filtration of the incubate through 
Whatman GF/B filters. Radioactivity retained on the filters is measured using a beta counter. 
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Male Wistar rats (150-200 g) are decapitated and cerebral cortex is quickly dissected out and 
frozen immediately on dry Ice. Tissue is kept at -80 ''C until membrane preparation. During 
the membrane preparation the tissue is kept on ice all the time. Rat cerebral cortex is ho- • 
mogenized in 10 volumes (w/w) ice-cold Hepes buffer (20 mM Hepes, 5 mM MgCIa pH 7.1 
5 (KOH) + 1 mg/ml bacitracin) using an Ultra-Tun-ax homogenlzer for 30 seconds. The ho- 
mogenate is centrifuged at 140 g in 10 min. The supematant is Iransfen-ed to a new test tube 
and centrifuged for 30 min at 23 000 g. Pellet is resuspended in 5-10 ml Hepes buffer, ho- 
mogenized and centrifuged for 10 min at 23 000 g. This short centrifugation step is repeated 
twice. After the last centrifugation the pellet is resuspended in 2-4 ml Hepes buffer and the 

10 protein concentration is determined. The membranes are diluted to a protein concentration of 
5 mg/ml using Hepes buffer, aliquoted and stored at -80 until use. 
50 ^1 test-compound, 100 ^1 membrane (200 txg/ml), 300 Hepes buffer and 50 \d R-a- 
methyi[^H]histamine (1 nM) are mixed in a test tube. The compounds to be tested are dis- 
solved In DMSO and further diluted in H2O to the desired concentrations. Radioligand and 

15 membranes are diluted In Hepes buffer -f 1 mg/ml bacitracin. The mixture is incubated for 60 
min at 25 ""C. Incubation is terminated by adding 5 ml ice-cold 0.9% NaCi. followed by rapid 
filtration through Whatman GF/B filters pre-treated for 1hour with 0.5% polyethyleneimine. 
The filters are washed with 2 x 5 ml ice-cold NaCI. To each filter a 3 ml scintillation cocktail is 
added and the radioactivity retained is measured with a Packard Tri-Carb beta counter. 

20 ICso values are calculated by non-linear regression analysis of binding curves (6 points mini- 
mum) using the windows program GraphPad Prism, GraphPad software, USA. 

Binding assay III 

The human H3 receptor is cloned by PGR and subcloned into the pcDIMAS expression vec- 
tor. Cells stably expressing the H3 receptor are generated by transfecUng the H3-expression 

25 vectors Into HEK 293 cells and using G418 to select for H3 clones. The human H3-HEK 293 
clones are cultured in DIMEM (GIBCO-BRL) with glutamax, 10% foetal calf serum, 1% peni- 
cillin/streptavidin and 1 mg/ml G 418 at 37 °C and 5% CO2. Before harvesting, the confluent 
cells are rinsed with PBS and incubated with Versene (proteinase, GIBCO-BRL) for approxi- 
mately 5 min. The cells are flushed with PBS and DMEM and the cell suspension collected in 

30 a tube and centrifuged for 5-10 min at 1500 rpm in a Heraeus Sepatech Megafuge 1.0. The 
pellet is resuspended in 10-20 vol. Hepes buffer (20 mM Hepes, 5 mM MgCt pH 7.1 (KOH)) 
and homogenized for 10-20 seconds using an Ultra-Tun^ax homogenizer. The homogenate Is 
centrifuged for 30 min at 23 000 g. The pellet Is resuspended in 5-10 ml Hepes buffer, ho- 
mogenized 5-10 seconds with the Ultra-Turrax and centrifuged for 10 min at 23 000 g. Fol- 
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lowing this centrifugatlon step, the membrane pellet is resuspended in 2-4 ml Hepes buffer, 
homogenized with a syringe or Teflon homogenizer, and the protein concentration deter- 
mined. The membranes are diluted to a protein concentration of 1-5 mg/ml in Hepes buffer, 
aliquoted and kept at -80 until use. 
5 Aliquots of the membrane suspension are incubated for 60 min at 25 *C with 30 pM ^^1]- 
iodoproxifan, a known compound with high affinity for the H3 receptor, and the test com- 
pound at various concentrations. The incubation is stopped by dilution with ice-cold medium, 
followed by rapid filtration through Whatman GF/B filters pretreated for 1 hour with 0.5% 
polyethyleneimine. The radioactivity retained on the filters is counted using a Cobra II auto 
10 gamma counter. The radioactivity of the filters is indirectly proportional to the binding affinity 
of the tested compound. The results are analysed by nonlinear regression analysis. 
When tested, the present compounds of the fonmula (1) generally show a high binding affinity 
to the histamine H3 receptor. 

Preferably, the compounds according to the invention have an IC^ value as detemnined by 
1 5 one or more of the assays of less than 1 0 //M, more prefenBd of less than 1 //M, and even 
more preferred of less than 500 nM, such as of less than 100 nM. 

Functional assay I 

The ability of the compounds to interact with the histamine H3 receptor as agonists, inverse 
agonists and/or antagonists, is determined by an in vitro functional assay utilizing mem- 

20 branes from HEK 293 ceil expressing the human H3 receptors. 

The H3 receptor is cloned by PGR and subcloned into the pcDNA3 expression vector. Cells 
stably expressing the H3 receptor are generated by transfecting tiie H3-expression vectors 
into HEK 293 cells and using G418 to select for H3 clones. The human H3-HEK 293 clones 
are cultured in DMEM with glutamax, 10% foetal calf serum. 1% penicillln/streptavidin and 1 

25 mg/ml6 418at37°Cand5%G02- 

The H3 receptor expressing cells are washed once with phosphate buffered saline (PBS) 
and han^ested using versene (GIBCO-BRL). PBS is added and the cells are centrifuged for 5 
min at 188 g. The cell pellet is resuspended In stimulat'on buffer to a concentration of l x -10® 
cells/ml. cAMP accumulation is measured using the Flash Plate® cAMP assay (NEN^ Life 

30 Science Products). The assay is generally perfomied as described by the manufacturer. 
Briefly, 50 yd cell suspension Is added to each well of the Flashplate which also contained 25 
^ 40 fiM isoprenaline, to stimulate cAMP generation, and 25 //I of test compound (either 
agonists or Inverse agonists alone, or agonist and antagonist In combination). The assay can 
be run in "agonist-mode" which means that the test compound is added. In increasing con- 
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centration. on its own, to the cells, and cAMP Is measured. If cAMP goes up, it is an inverse 
agonist; If cAMP does not change, it is a neutral antagonist, and if cAMP goes down, it is an 
agonist. The assay can also be run In the "antagonist-mode" which means that a test conrv 
pound is added. In increasing concentrations, together with increasing concentrations of a 
5 : known H3 agonist (e.g. RAMHA). If the compound is an antagonist, increasing concentra- 

. tjons of it cause a right-ward shift in the H3-agonist's dose-response curves. The final volume 
in each well is 100 //I. Test compounds are dissolved in DMSO and diluted in H2O. The mix- 
ture is shal<en for 5 min. and allowed to stand for 25 mln at room temperature. The reaction 
is stopped with 100 jj\ "Detection Mix" per well. The plates are then sealed with plastic, 
10 shaken for 30 min, allowed to stand overnight, and finally the radioactivity is counted in the 
Cobra II auto gamma topcounter. ECeo values are calculated by non-linear regression analy- 

' sis of dose response curves (6 points minimum) using GraphPad Prism. Kb values are calcu- 
lated by Schlld plot analysis. 

Functional assay II 

15 The ability of the compounds to bind and interact with the human H3 receptor as agonists, 
inverse agonists and/or antagonists, is detenmined by a functiorial assay, named [^S] 
GTPyS assay. The assay measures the activation of G proteins by catalyzing the exchange 
of guanosine 5'-diphosphate (GDP) by guanosine 5'*triphosphate (GTP) at the a-subunit 
The GTP-bounded G proteins dissociate Into two subunits, Gogtp and GPy, which in turn 

20 regulate intracellular enzymes and Ion channels. GTP is rapidly hydrolysed by the Ga-sut>- ' 
unit (GTPases) and the G protein is deactivated and ready for a new GTP exchange cycle. 
To study the function of ligand induced G protein coupled receptor (GPCR) activation by an 
increase in guanine nucleotide exchange at the G proteins, the binding of [^S]-guanosine-5 - 
0-(3-thio) triphosphate [^S] GTPyS, a non-hydrolysed analogue of GTP, is detemnined. This 

25 process can be monitored in vitro by incubating cell membranes containing the G protein 
coupled receptor H3 with GDP and f ^S] GTPyS. Cell membranes are obtained from CHO 
cells stably expressing the human H3 receptor. The cells are washed twice in PBS, har- 
vested with PBS+1 mM EDTA, pH 7.4 and centrifuged at 1000 rpm for 5 min. The cell pellet 
is homogenized in 10 ml ice-cold Hepes buffer (20 mM Hepes, 10 mM EDTA pH 7.4 (NaOH)) 

30 using an Ultra<Turrax homogenizer for 30 seconds and centrifuged for 15 min at 20.000 rpm. 
Following this centrifugation step, the membrane pellet is resuspended in 10 ml Ice-cold 
Hepes buffer (20 mM Hepes, 0.1 mM EDTA pH 7.4 (NaOH)) and homogenized as describe 
above. This procedure is repeated twice except for the last homogenization step, the protein 
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concentration is determined and membranes are diluted to a protein concentration at 2 
mg/ml, aliquoted and l^ept at -80 ""C until use. 

In order to study tlie presence and the potency of an inverse agonist/antagonist tiie H3- 
receptor agonist ligand R-a-metliyl histamine (RAMHA) is added. The ability of the test com- 

• 5 pound to counteract the effect of RAMHA is measured. When studying the effect of an ago- 
nist RAMHA is not added to the assay medium. The test compound is diluted in the assay 
buffer (20 mM HEPES, 120 mM NaCI, 10 mM MgCIa pH 7.4 (NaOH)) at various concentra- 
tions followed by addition of 1 0** nM RAMHA (only in the case where an inverse ago- 
nist/antagonist is examined), 3 pM GDP, 2.5 pg membranes, 0.5 mg SPA beads and 0.1 nM 

10 [^S] GTPyS and incubated for 2 hours by slightly shaking at room temperature. The plates 
• are centrifuged at 1500 rpm for 10 min and the radioactivity is measured using a Top- 
counter. The results are analyzed by non linear regression and the IC50 value is determined. 
RAMHA and other H3 agonists stimulate the binding of [^S] GTRyS to membranes express- 
ing the H3 receptor. In the antagonist/inverse agonist test, the ability of increasing amounts 

15 of test compound to Inhibit the increased [^S] GTPyS binding by 10** M RAMHA is measured 
as a decrease in radioactivity signal. The IC50 value detemiined for an antagonist is the ability 
of this compound to Inhibit the effect of lO^M RAMHA by 50%. In the agonist test, the ability 
of Increasing amounts of test compound is measured as an increase in radioactivity signal. 
The ECso value determined for an agonist, is the ability of this compound to increase the sig- 

20 nal by 50% of the ma^dmal signal that is obtained by 1 0^ M RAMHA. 

. Preferably, the antagonists and agonists according to the invention have an IC50/ECS0 value 
as determined by one or more of the assays of less than 1 0 //M, more preferred of less than 
1 fjM, and even more prefenned of less than 500 nM, such as of less than 100 nM. 

The open cage Schedule-fed rat model 

25 The ability of the present compounds to reduce weight is detenmined using the in vivo open 
cage Schedule-fed rat model. 

Sprague-Dawley (SD) male rats of an age of about 134 to 2 months and a weight of about 
200-250 g are purchased from Mollegdrd Breeding and Research Centre A/S (Denmark). On 
anrival they are allowed some days of acclimatisation before being placed in ^nd^vidua^open 
30 plastic cages. They are habituated to the presence of food (Altromin pelleted rat chow) in 
their home cage only during 7 hours in the morning from 07.30 to14.30 all days a week. Wa- 
ter is present ad libitum. As the consumption of food has stabilised after 7 to 9 days, the ani- 
mals are ready for use. 


wo 03/064411 


PCT/DK03/00048 


131 

Each animal is used only once to avoid cany-over effects between treatments. During the 
test sessions, the test compound is administered intraperitoneally or orally 30 min before the 
start of the sessions. One group of animals is administered the test compound at different 
doses and a control group of animals is given a vehicle. Food and water intake are monitored 
at 1, 2 and 3 hours post administration. 

Any side effects may rapidly be discovered (banrel-rolling, bushy fur etc.) since the ani- 
mals are kept in transparent plastic cages to enable continuous monitoring. 
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CLAIMS 

1. A compound of the general formula (II): 



5 wherein 
mis 1,2 or 3, 
nis 0, 1,2 or 3, 

10 

and independently are 
hydrogen. 

15 Ci^lkyl. C24-aikenyi or Ca^-alkynyl, which may optionally be substituted with one or more 
substituents selected from CWcycloalk^. C&e-cydoallcenyip halogen and hydroxyl. or 

Ca«-cycloalkyI or Cs^-cycloalkenyl, which may optionally be substituted with one or more 
substituents selected from halogen, hydroxyl, Ci^-alkyl, Ca-e-alkenyl and C24-alkynyl, 

20 

or and R^ together form a Ca«-alkylene bridge or a Ca^aikenylene bridge, which may op- 
tionally be substituted with one or more substituents selected from halogen and hydroxyl, 

R" and R" Independently are 

hydrogen, 


30 


Ci4-alkyl, which may optionally be substituted with one or more substituents selected from 
CWcycloalkyI, C&«-cycloalkenyl, halogen and hydroxyl, or 
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R^ R*. R^ R^ R^ R^ R^ and R^^ Independently are 

•hydrogen, halogen, cyano, -NR^W^ hydroxyl, carbamoyl, carboxyl, -CF3, -OCF3, 
carboxyl, amidino, guanidino or nitro, or 

•Ci^alkoxy, Ci^-alkyl, Cvy-alkanoyl, Ci^Ikylcarbamoyl, di-Ci^alkytearbamoyl, 
Ci^-alky1oxycarbonyl, Ca^-cycloalkyl, Ca^-cycloalkanoyl, Ca^-cycloalkylcarbamoyl, 
Ca^-cydoalkyl-oxycarbonyl, Ct^-alkylthio, Ci_6-alkylsulfinyl, Ci^-alkylsulfonyl, 
Ci^-alkylsulfonyl-0-. aryl. aroyi, aryloxy, aryloxycarbonyl, arylthlo, arylsulfanyl, aryl- 
sulfanyl, heteroaryl, heteroaroyl, or heteroaryloxy 

which may optionally be substituted with one or n^re substituents selected from 
halogen, hydroxyl, cyano and -NR^^R^^ 

R^® and R^* independently are 

hydrogen or carbamoyl, 

Ci^alkyl, which may optionally be substituted with one or more substitu- 
ents selected from Cs^-cyctoalkyl, CM-cydoalkenyl, halogen, hydroxyl, 
cyano and amino, or 

Ca-s-cycloalkyI, C&^cycloalkenyl, Ci^alkylcarbamoyl, di- 
Ci^lkylcarbamoyl or Ci^alkyloxycarbonyl, which may optionally be sub- 
stituted with one or more substituents selected from halogen, hydroxyl, 
cyano, amino, Ci^-alkyl, C2^alkenyl and C2^-alkynyl. 

or R^^ and R^® together form a Ca«-alkylene bridge or a Cs«-alkenylene 
bridge, which may optionally be substituted with one or more substituents 
selected from halogen and hydroxyl, 

or two or more of R^ and R^ R* and R^ R^ and R®, R® and R^ R^ and R®, R* and R^ R® and 
R*. and R® and R^^ together fomi a bridge selected from -OCH2C)-. -OCH2CH2O., 
-OCH2CH2CH2O- and Ca«-alkylene, 
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or and R^ and R^, or R" and R'**^ together form a bridge selected from -0-, -S-, 
-CH2-, -C(=OK -CH(OH)-, -NR^^ OCH2- and -CH2O-, 

5 

hydrogen, 

Ci^-alkyl, which may optionally be substituted with one or more substituents selected from 
Ca^-cycloalkyl, Cs^-cycloalkenyl, halogen, hydroxy!, cyano and amino, 

10 

C«-cycldalkyl or Cwcycloalkenyl, which may optionally be substituted with one or more 
substituents selected from halogen, hydroxyl, cyano, amino, Ci^-alkyl, Qa^-alkenyl and 
Cz^lkynyl, 

15 -Y- is -CHr, -C(=Oh -NR^S -S-, -CH2O., -OCH2- or -CH(OH)-, 
hydrogen, 

20 

Ci^alkyl, which may optionally be substituted with one or more substituents selected from 
Ca«-cycloalkyl. C&^*<:ycIoalkenyl, halogen, hydroxyl, cyano and amino, 

C^^ycloalkyl or Cs^-cycloalkenyl, which may optionally be substituted with one or more 
25 substituents selected from halogen, hydroxy!, cyano and amino, 

R" is hydrogen, Ci-e-alkyI, C2^alkenyl or C2-6-all<ynyI, 

R^® and R^* Independently are hydrogen, halogen, hydroxyl, amino, Ci^-alkyl, CWalkenyl or 
30 C24-alkynyt, 

as well as any diastereomer or enantiomer or tautomeric fomrt thereof including mixtures of 
these or a pharmaceutically acceptable salt thereof. 


35 2. A compound according to claim 1 wherein R^ is 
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hydrogen, 


Ci^alkyl optionally substituted with one or more substituents selected from Ca^-cydoalkyl, 
5 Cs^-cycloalkeny], halogen and hydroxyl, or 


R"" and together form a Ca^-alkylene bridge or a Cs^-alkenylene bridge, which may op- 
tionally be substKuted with one or more substituents selected from halogen and hydroxyl 

3. A compound according to daim 2 wherein is 

10 

Ci^-alkyl, or 

R^ and R^ together form a C^-alkylene bridge or a Cs^alkenylene bridge, which may op- 
tionally be substituted with one or more substituents selected from halogen and hydroxyl 

15 

4. A compound according to claim 3 wherein is 
Ci4-alkyl. or 


20 R^ and R^ together fonm a Cs^-alkylene bridge, which may optionally be subsfituted with one 
or more substituents selected from halogen and hydroxyl 

5. A compound according to claim 4 wherein R^ is 

25 Ci^alkyl,or 

R^ and R^ together form a C4«-alkylene bridge* which may optionally be substituted with one 
or more substituents selected from halogen and hydroxyl 

30 6. A compound according to claim 5 wherein R^ Is 

Ci-6-alkyl, or 

R^ and R^ together fonn a C4^alkylene bridge 

35 
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7. A compound according to claim 6 wherein and together form a C4^alkylene bridge 

8. A compound according to claim 7 wherein R'' and R^ together form a C4-alkylene bridge 
5 9. A compound according to claim 7 wherein R^ and R^ together form a Cg-alkylene bridge 

10. A compound according to any one of the claims 1 to 9 wherein m is 1 

1 1 . A compound according to any one of the claims 1 to 10 wherein n is 1 or 2 

10 

12. A compound according to daim 1 1 wherein n is 1 


13. A compound according to any one of the daims 1 to 12 wherein X is 



15 wherein R^ R\ R^ R^and R^ are as defined in daim 1 

14. A compound according to any one of the claims 1 to 13 wherein -Y- is -O- or -S- 

15. A compound according to daim 14 wherein -Y- Is -O- 

20 

1 6. A compound according to daim 13 wherein X is 



wherein R^ R\ R^ R^and R^ are as defined in daim 1 

25 17, A compound according to any one of the daims 1 to 16 wherein R^ R*. R®, R® and R^ are 
independentiy selected from 
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• hydrogen, halogen, cyano, -NR^^R", -CF3, -OCF3, or nitro, wherein R^® and R^® are 
as defined in daim 1 

5 •Ci^-alkoxy, Cs^-cycloalkyl-carbonyl, aryl, heteroaryl, Ca-s-cycloalkanoyl, 

Ci^-alkylsulfonyl, or Ci^-alkylsulfonyl-0- which may optionally be substituted with one 
or more halogen 

or R"^ and R^ together form a -OCH2O- bridge, 
10 or R" and R^ together form a bridge selected from -O-or -S- 

18. A compound according to claim 17 wherein R^ R*, R*. R®and R^ are independently se- 
lected from 

15 • hydrogen, halogen, cyano, -CF3, or -OCF3 

• Ci^lkoxy, 1 ,2,4-triazolyt, (^clopropanoyl or Ct^lkylsulfonyl-O- which may option- 
ally be substituted with one or more halogen 

or R"* and R® together form a -OCH2O- bridge. 
20 or R^^ and R^ together form a bridge selected from -O-or -S- 

19. A compound according to claim 18 wherein R^ R*, R^ R^and R^ are independently se- 
lected from 

25 • hydrogen, halogen, cyano, -CFs, or -OCF3 

• -C)-CH3, 1 ,2,4-tria20lyl, -O-CH2CH3, or CHs-sulfonyl-O- which may optionally be sub- 
stituted with one or more halogen 

30 or R^^ and R^ together form a bridge selected from -O-or -S- 

20. A compound according to claim 19 wherein R^, R*, R^, R®and R^ are independently se- 
lected from 


35 


• hydrogen, halogen, cyano, -CF3, or-OCFs 
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•-O-CH3, -O-CH2CH3, or CHa-sulfonyl-O- or CFa-sulfonyl-O- 
or R^^ and together form a bridge selected from -O-or -S- 

5 

21 . A compound according to any one of the claims 1 to 20 wherein R^^ is hydrogen 

22. A compound according to any one of the claims 1 to 21 wherein R^^ is hydrogen or 
allcyl 

10 23. A compound according to claim 22 wherein R^^ is hydrogen or methyl 

24. A compound according to any one of the claims 1 to 23 wherein R^^ is hydrogen 

25. A compound according to any one of the claims 1 to 24 wherein R^® Is hydrogen 

15 

26. A compound according to any one of the claims 1 to 25 wherein R^^ R^' and R^® are all 
hydrogen 

27. Use of a compound according to any one of the preceding daims 1 to 26 as a pharma- 
20 ceutical composition. 

28. A phanmaceutlcal composition comprising, as an active ingredient, at least one com- 
pound according to any one of the claims 1 to 26 together with one or more phanmaceutically 
acceptable carriers or excipients. 

25 

29. A phamiaceutical composition according to daim 28 in unit dosage form, comprising from 
about 0.05 mg to about 1000 mg, preferably from about 0.1 mg to about 500 mg and espe- 
cially prefen-ed from about 0.5 mg to about 200 mg of the compound according to any one of 
the daims 1 to 25. 

30 

30. Use of a compound according to any one of the daims 1 to 26 for the preparation of a 
pharmaceutical composition for the treatment of disorders and diseases related to the hista- 
mine H3 receptor. 
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31 . Use of a compound according to any one of the claims 1 to 26 for the preparation of a 
pharmaceutical composib'on for the treatment of diseases and disorders in which an inhibition 
of the H3 histamine receptor has a beneficial effect 

5 32. Use of a compound according to any one of the claims 1 to 26 for the preparation of a 
pharmaceutical composition having histamine H3 antagonistic activity or histamine H3 in- 
verse agonistic activity. 

33. Use of a compound according to any one of the claims 1 to 26 for the preparation of a 
10 phanmaceutical composition forthe reduction of weight 

34. Use of a compound according to any one of the claims 1 to 26 for the preparation of a 
pharmaceutical composifion for the treatment of overweight or obesity. 

15 35. Use of a compound according to any one of the claims 1 to 26 for the preparation of a 
pharmaceutical composition for the suppression of appetite or for satiety induction. 

36. Use of a compound according to any one of the claims 1 to 26 for the preparation of a 
pharmaceutical composition forthe prevention and/or treatment of disorders and diseases 

20 related to ovenweight or obesity. 

37. Use of a compound according to any one of the claims 1 to 26 for the preparation of a 
phanmaceutical composition for the prevention and/or treatment of eating disorders such as 
bulimia and binge eating. 

25 

38. Use of a compound according to any one of the claims 1 to 26 for the preparation of a 
pharmaceutical composition for the treatment of IGT. 

39. Use of a compound according to any one of the claims 1 to 26 for the preparation of a 
30 pharmaceutical composition for the treatment of type 2 diabetes. 

40. Use of a compound according to any one of the claims 1 to 26 for the preparation of a 
pharmaceutical composition forthe delaying or prevention of the progression from IGT to 
type 2 diabetes. 

35 
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41 . Use of a compound according to any one of the claims 1 to 26 for the preparation of a 
phanmaceutical composition for the delaying or prevention of the progression from non- 
insulin requiring type 2 diabetes to insulin requiring type 2 diabetes. 

5 42. Use of a compound according to any one of the claims 1 to 26 for the preparation of a 
pharmaceutical composition for the treatment of diseases and disorders in which a stimula- 
tion of the H3 histamine receptor has a beneficial effect 

43. Use of a compound according to any one of the claims 1 to 26 for the preparation of a 
10 phanmaceutical composition having histamine H3 agonistic activity, 

44. Use of a compound according to any one of the claims 1 to 26 for the preparation of a 
phamiaceutical composition for the treatment of allergic rhinitis, ulcer or anorena. 

15 45. Use of a compound according to any one of the claims 1 to 26 for the preparation of a 
phannaceutical composition for the treatment of Alzheimer's disease, narcolepsy or attention 
deficit disorders. 

46. A method for the treatment of disorders or diseases related to the H3 histamine receptor • 
20 the method comprising administering to a subject in need thereof an effective amount of a 

compound according to any one of the claims 1 to 26 or a phannaceutical composition ac- 
cording to claim 28 or 29. 

47. The method according to claim 46 wherein ttie effective amount of the compound is In 
25 tiie range of from about 0.05 nig to about 2000 mg, preferably fronx about 0.1 mg to about 

1000 mg and especially preferred from about 0.5 mg to about 500 mg per day. 
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